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Aire’s AN Seties of Pressure 
Valve are today Standard Equipment on the 
majority of Ariz tniliery and commercial 
tribnte-to the high veyed the aviation 
industry fat for Hydro-Aire’s 


H-A engineers and laboratory 
technicians are constantly with America's 


d ancepted,t6 divcussions 
far ahead,ig the sole H-A plays in Hydraulics-as in 
many phrises ef aviation manufactare and fesearch. 


20 airlines switch to 
new B. F. Goodrich dimpled tire 


B. F. Goodrich is now producing the 


E RECENTLY ANNOUNCED that 
Whine airlines had tested and 
switched to the new B. F. Goodrich 
dimpled tire. Now eleven other users 
report that they have adopted it as 
standard equipment 

One airline reported 20 
ings on DC-4s. A typical report from 
tests on a fleet of DC-3's: “We removed 
the tires after 400 hours, 1200 landings. 
In the process of recapping, we dis- 
covered that there was enough rubber 
left for about 100 hours more, a toral 
of 1500 landings 

The new B. F. Goodrich dimpled tire 


more land- 


has a longer lasting cord construction 
which cuts down sepa 
new tread with 
tions in the rubber 
vide better distribution of the tire 
and reduce expos to tread cutting 
Retreading is simp! Carcass rejec 
tions are fewer 

The airlines landing on BFG dim 
erican, Braniff, Capital 
Central, Continental, Empire, Frontier 
Hawaiian, Mid-Continent, National 
Northeast, Northwest, Pan-American 
Philippine, Pioneer,Southern, Southwest 
Trans-Texas, United and West Coast. 


pled 
tires include: An vital 


ipled tire in seven airline sizes. The 
new, lor aring dimpled tire is 
leadership 

in ircn igineering 
Orher B. F. Goodrich pz avia 
heared 
Plastilock 

ng Zippers 

Rivnuts; 

Com 


pany, Aeronautical Div., Akron, Ohio. 
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AIRCRAFT 


There's almost no 
“constructional 
stretch” in 
Roebling Aircord 


; BEYOND MEETING today’s most 
stringent specifications, Roebling Pre- 
formed Aircord for controls contains 
practically no troublesome and unpre- 
dictable “constructional stretch.” For 
this reason, Roebling Aircord always 
affords maximum uniformity of con- 
trol and minimizes the need for peri- 

, odic take-ups. 

Roebling Preformed Aircord, made 

, of steel or of stainless steel, comes in 
a full range of sizes and can be fur- 
nished in complete assemblies with 
swaged terminals that possess the full 
strength of the cord itself. 

Write for complete information 
about Aircord and other test- and 
time-proven Roebling aircraft prod- 
ucts. And call on Roebling’s engineer- 
ing staff for any desired sug- 
gestions and assistance. John A. 
Roebling’s Sons Company, 
Trenton 2, New Jersey. 


Branches and warehouses in 
principal cities. 
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CESSNA 
CASE 
HISTORIES 


IMPLEMENT MANUFACTURER— 
F. T. McCARTY, BRIMFIELD, IND., 


president of the 
company that 
makes INDUS- 
TRIAL line of con- 
veyors and 
farm eleva- 
tors, uses his 
Cessna 170 to visit dealers in the 
midwest, make sales contacts, pick 
up distributors for factory meetings, 
fly CAP patrols. He has a 1200 
ft. sod strip beside his factory, 
finds that the Cessna “cuts travel 
time 60%" and adds, “in the price 
range, it's the best plane we've 
ever had!” 
He especially praises his Cessna's 
fast cruising speed, landing and 
take-off characteristics, sturdy gear. 


COAL WHOLESALER— 
ALBERT KURTAK, 
PITTSBURGH, PA., 


owns an I 1-man 

firm thot leases 

and strips coal, 

sells to large 

local retailers. 

Pe. He started flying 

for fun, now uses his fast Cessna 
170 to pick up heavy machinery parts 
from distant factories, land at his own 
mines, prospect for coal from the air, 
give customers a look at jobs, take 
vacations. He's owned several makes 
of planes, says his Cessna is “the most 
practical and economical you can buy 
- roomy, quiet, and comfortable.” 
“My Cessna landing gear is almost un- 
believably shock absorbing,” he adds. 


Also see the CESSNA 190 SERIES 


Cessne’s “Executive” 
series .. . the best big- 
plane valve on the 
market. Seats 5 with 
comfort—cruises at 
fast, airline speeds 
... Carries up te 200 
Ibs. of luggage .. . hos 
every important com- 
fort and safety feature. 


You Can FEEL 


CESSNA‘’S FINER 


...in the finger-tip handling... 
the high-wing stability . . . the 
superb landing characteristics of 
this new Cessna 170. It responds 
quickly, smoothly to your slight- 
est wish. Service-proved, 6-cylin- 
der, 145 H.P. Continental Engine 
for fast cruising . . . maximum 
range! Easy-chair seating comfort 
wonderful visibility in this 
4-place, all-metal Cessna, priced 
as low as $7245. F.O.B.* Wichita 

“With standard equipment. Pi ces subject ta change without notice 


GINEERING 


TODAY, CESSNA IS THE AIRPLANE SALES 
LEADER IN THE ENTIRE WORLD! 


ith Super-Lift Flaps! 


These remarkable flaps shorten take-off, reduce 
your landing speed more than 10°, and com- 
bined with Cessna’s famous patented landing 
gear, make usable landing strips of many short, 
rough fields. Battle-proved on famous Cessna 
L-19 “Bird Dog” Army observation planes, 
Super-Lift flaps are standard equipment on the 
new Cessna 1/0! 
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Today — besides pro- 
ducing more ready-to- 
install power packages 
than anyone else in the 
world — Rohr Aircrafts- 
men are making more than 
12,000 different parts for 


both commercial and military 


A segment of Rohr's Engi- 
neering Department — ready, 
willing and able to serve you. 


aircraft. Rohr assembles these 
into more than 840 products for 


Rohr customers. 


OF READY -TO-INSTALL POWER PACKAGES 


AIRCRAFT CORPORATION 


in Chula Vista, California 9 miles from San Diego 


= | = |-- BUT WHAT ELSE DOES ROHR DO? 
i 
AS 
| 
WORLD'S LARGEST PRODUCER 
— 
FOR AIRPLANES 4 He 
be 


Domestic 


Douglas jet transport details a: 
pected to be announced soon, a 
ing to an authontative London sour 
which reports -that Douglas-Santa 
Monica chief engineer F.. F. Burton and 
cial sales Nat Paschal 
have dropped word of a new “DC-S 
jet airliner tour 
Europe The British are said to 
nervous,” feeling such an 
ment may influence future 
sales. American Airlines 
given Douglas a verbal commitment for 
a quantity of jet airliners and is said to 
favor a straight rather than 
to permit higher gross loads and to keep 
landing speeds down Although the 
P&W J57 purportedly has received the 
nod for the new Douglas transport, Gen 
eral Electric also has held conferences 
with Douglas and American Airlines 


COTHTTIC 


during a_ recent 


mnoun 
DH Comet 


rep rtedly has 


swept 


EAL deserted Air Transport Assn. 
last week, with E. V. Rickenbacker 
enticizing ATA directors for not grant 
ing Executive Vice President Robert 
Ramspeck enough extension of his 
leave of from ATA. Raimspeck 
has been chairman of the Civil Service 
Commission for a vear at President Tru 
man’s Following ATA 
Ramspeck announced he is quitting his 
ATA post and will stay with Civil Serv 
ice Commission. ATA directors stated 
that they couldn’t agree with Ramspeck 
on employment terms and he “volun 
teered to resign.” 


ibsence 


request ction, 


First Boeing KC-97F Stratofreighters 
are being delivered to USAF. New fea 
tures include P&W _ R4360-75s having 
redesigned cvlinder heads, crankcase, 
crankshaft, exhaust manifold and igni 
tion svstem. Bendix-Scintilla ignition 
analvzers are also fitted. KC-97Fs ar 
convertible troop or cargo transports 
hospital planes or aerial tankers 


Airport noise study is being spon 
sored by Port of New York Authority, 
which awarded $10,000 contract to 
Belt, Bernanck and Newman of Cam 
bridge, Mass. to carrv out the research 
The company will also prepare recom 
mendations, plans and specifications for 
anti-noise devices following its study 


of PNYA’s fields 


U. S. civil plane exports during May 
totaled 25 units valued at $199,892 
Totals for first five months of vear ar 
146 and $1,147,290 respectiveh 


William R. Robbins has been elected 


vice president of United Aircraft Corp 
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GOODYEAR ZPN-1, largest non-rigid air 
ship ever built, is seen being warped toward 
mooring mast following arrival at Lakehurst, 
N. J., Naval Air Station June 17 
flown from Akron by civilian crew for deliv 
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Aviation pi lied Oak] 
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World War I was Assistant Ch 
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ng April 


hp. and 


+ 5 cl 
valued 
shipped 


Glenn L. Martin Co., \lidd] 
shutting entire plant 


riod July 28-Aug. 1 


ery to Navy. It is 324 ft. long, has helium 
capacity of 875,000 cu. ft Engines are 
S00-hp. Wright R1300s mounted in cabin 


for easy accessibility. Props are driven by 


extended shafts running out to nacelles. 


Backlog of orders f 
| ot Mar 
ith ord 


Financial 


Northwest Airlines paid >< 
taxes during 1951, with $2 


Mid-Continent Airlines reports $7, 
net loss f \pr fter adjustment 
vith first quar 

luding addi 

expects to 


g mail rate proceed 


Pioneer Airlines 
hare ividend Jur 
18. PAT 
months of 1952 
11 DC-3s 


International 


Six SAAB Scandia transports are to 
license by Fokker, 
Amsterdam, which will be assisted by 
de Schelde and Aviolanda factories. The 
32 lin I AAS 
den after 

in Aur 


Altho 


It under | 


ngcr twin-ci i 


mited quantit 
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Policy Cor mber. Oth LAC 31 totaled Vale 
of Erle Mar- rs for aircraft 
vision general nd part prising U.S. mih 
nt utments mposed 9) ot ; 
th rcraft of engin md 7S 
f props on ler 5 4 
in 575,856 é 
gomg to taxing its in the U. S. and 
$70,320 to foreign countries P a 
] 
t 
ti 
f 
ings are conclude 
ving a 15-cent 
“was 29 to holders 
re of an f } 
Ting ror the 
land Pneu It $693.99] 
runway on 
inding gear 
se from the 
m 
Dur 
es totaling 322,600 
it $4.6 million 
Line nd Brazilian Vas) th 
SAAB reportedly has 1 d r 
eR it for the plan t nderstood its 
during militar nmitments pr ited re 
A 
ay 


Rudder Pedal Adjustment 
AIRBORNE actuated 


An R-622M1 actuator and two R-532 jack screws, 
connected with flexible shafting, comprise the 
rudder pedal adjusting system on one of the 


latest tighter planes. 


Long association with the industry and wide expe- 
rience in the design and development of electro- 
mechanical equipment for aircraft enable us to meet 


the rigid requirements of such an application. Let 


us help you with your problems, too. See our data 


in the LA.S. Aeronautical Engineering Catalog. 


ACCESSORIES CORPORATION 


1414 Chestnut Avenue, Hillside 5, New Jersey 


AVIATION CALENDAR 


July 1-3—American Meteorological Society 
national meeting, including joint session 
with the Institute of the Aeronautical 
Sciences, Hotel Statler, Buffalo, N. Y. 
July 2-5—Northeastern States Soaring Meet, 
Elmira, N. Y 
July 4-9—Ninety-Nines allwoman transcon- 
tinental air race from Santa Ana, Calif., 
to Teterboro, N. J 
July 8-12—Aviation Writers Assn., annual 
convention, Ambassador Hotel, Los An- 
geles 


July 14—Regional air safety forum sponsored 
by Corporation Aircraft Owners Assn (St. 
Louis, div.) and CAA, topic to be 
“Weather Flying”; Kratz Airport, St 
Louis 

July 16-18—Institute of the Aeronautical 
Sciences annual mmer mecting IAS 
Western Headquarters Building, Los 
Angeles 

July 18-20—Woman Fiver f America 
national convention, Chattanooga, Tenn 


July 25-26—Silver anniversary celebration, 
Parks College of Aeronautical Technology, 
Parks Airport, East St. Louis, Ill 

July 30-31—University Aviation Assn fifth 
annual meeting, Ball State Teachers Col 
ege, Muncie, Ind 

Aug. 11-13—Society of Automotive Engi 
neers national West Coast meeting, Fait- 
mont Hotel, San Franci 

Aug. 27-30—National Flving Farmers con 


vention, Alabama Polytechnic Institute, 
Auburn, Ala 

Aug. 30-Sept. 1—Intermati nal Aviation 
Exposition, sponsored by Aero Club of 
Michigan; including Continental Motors 
Trophy Race; Wayne Major Airport, 
Detroit 

Sept. 1-7—Society of British Aircraft Con 
structors annual displa Farnborough, 


England 


Spet. 4—Cente nnial of Engineering banquet, 
Hotel Knickerbocker, Chicago 
Sept. 8-12—Instrument Society of America 


seventh national instrument conference 


and exhibit Cl veland 

Sept. 14-23—Acronautical Fair, Forlanini 
Arp rt, Milan, Italy 

Sept. 15-9—Internationa \ir Transport 
As ighth annual general meeting 


rland 

Sept. 29-Oct. 1—Nati nal Electronics Con 
ference, Sherman Hotel. Chicago 

Oct. 1-4—Society of Automotive Engineers 

meeting, aircraft en 

gineering display and aircraft production 

forum, Hotel Statler, Los Angeles 


national aeronauti 


Oct. 9-10—Airport management operations 
conferencé Oklahoma University, Nor 


man, Okla 


Oct. 25-Nov. 2—Intermational aviation and 
travel exposition Navv Pier. Chicago 


PICTURE CREDITS 
7—Wide World; 9—Fairchild Aircraft; 


52—USAF 
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New Details of 
C-119H Packet 


Flight tests have been ‘started on the 
C-L19H, latest Fairchild Packet for the 
USAF, and early reports are that its per 
formance exceeds that of earlicr models in 
many respects. Its two Wright R3350.30W 
ompound engines permit takeoff over a 
50-ft. obstacle within 2.600 ft. and landing 


distance of 1,300 ft. The permanent under 


wing Rvyan-built fuel pods are one of the 
plane’s more noteworthy features eliminat 
ing internal carriage of fucl. They probably 
will be viewed with interest by other trans 
port plane makers not only because thes 
promuse to reduce the fire hazard so promi 
nent in aircraft fatality records, but for their 
weight economy. In the C-119H they save 
600 Ib. through elimination or reduction of 
httings, connections, access doors and the 
like Simplification of wing structure is alse 
possible 


. 
| + 


New office building is pivot-point of jet center. Func- 
tional construction and decor contribute to efficiency. 


New machine grinds gears to tolerances of .0003 inches. 
Modern machinery like this speeds jet manufacture, 


“Super-cells” in development area are capable of housing jets more powerful than any ‘Test cell control room is “floated” on rubber cushions 
now in existence. Thirty-three new cells for production engines have also been added. and suspended in cir to insure instrument accuracy, 


JET CENTER, U.S.A. 


Nearly four million square feet of floor space, em- building, both recently completed, and a new Com 
ployment approaching 8000, and some of the most ponents Development Center now under construction. 
modern and complete jet-producing facilities in the One large building, previously used for assembly of 
world make up ‘“‘Jet Center, U.S.A.,"’ the new General production engines, is now devoted to development 
Electric plant at Lockland, Ohio. Dedicated on the work to bridge the difficult gap between experiment 
tenth anniversary of the first American jet engine, and production. Two huge new test cells, with a 
this new jet giant will be a tremendous factor in the common control room, have been built especially 
future of American aviation. large to accommodate engines of extremely high thrust 
Lockland provides for rapid expansion to meet na- ratangp. 

tional emergencies as well asa foundation for peace During the fastest ten years in history, jet engines 
time production. While its recent rapid growth has designed and developed by General Electric have 
been due mainly to the demands of increased aircraft powered more planes, set more records, and flown 
production, Lockland ws remain to spearhead the — more hours than all other U.S. jets combined. Now, 
progress of aviation and to bulwark national security. with this experience, a team of skilled workers and the 
Features of the new plant are a new parts production new facilities available at Lockland, General Electric 
building and a new engineering and administration works for the future. 
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Honors and Elections 
Louis J. Scullev, Dayton sales 
tive for Jack & 
elected pr ident 
tion of Manufact 
D. Brubaker has be 
Sheldon Coleman, 
has been appointed to 
rectors of ¢ na Aircraft Co 
the late Will G. Price, Sr. 
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INDUSTRY OBSERVER 


© Piasecki Helicopter Corp. is going through the preliminar of CAA 
certihcation of the USAF H-21 Workhorse 

big tandem rot 1 i 
well befor 


to be schedu 


machine 


P Side-by-side seating will be featured on the two deita trainers Avro 
is building (Aviation Week June 9 p. 7). The new trainers will closels 
resemble the 707A and 707B research deltas the company has been 
flving successfully for some time. 


> Powerful All 
production 1 


install 


> Production Supermarine 508 twin-Avon powered Naval fighter will 
have swept wings and probably a conventional tail, British Admiralty has 
unwittingly revealed Prototype 508 has straight wings and “V" tail 


> First ten S-55 he licopter fuselages have been completed by Westland 
Aircraft Ltd., which is building the craft under Sikorsky licens: West 
land will import engines from Pratt & Whitney since no comparable 
British powerplants are available. There has been talk of Alvis working 
out a double Leonides installation for the Westland S-53 


it n D 

Worth 

B-36s 

tarted 
nim 

missil ind th 

© Vickers Viscount turboprop transport is due to be promoted for use on 

internal routes in India, with a Vickers sales mission on its wav to that 

country. The Indian government has announced its inte ntion to re-equip 

its lines with cither the Viscount or Convair-Liner and the former seems 

to have the edge because of its turboprop power and a sterling price tag 

>| irst pl produ n in } 

Patuxent Nav 
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equ \ ile 

ment 


oon as the 


> Acroproducts division, General Motors, nettled by digs at their turbo 
prop controls, has made up a demonstration kit from one of their elec 
tronic propeller control units identical with those in the Douglas A2D 
North American A2], Convair XPSY and Allison Purboliner and brought 
it to Washington for reliability demonstrations to Navy and Air Force 
officials. Acroproducts states that while earlier control difficulties wer 
encountered frequently, most delays experienced in recent turboprop 
flights are attributable to other causes. 
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Washington Roundup 


Air-Minded Politics 


Despite the controversial politicking, outcome of thi 
car's national election probably wall ha little cftect 
on the future of U.S. air power 


>How Much Air Power?—Republicans and Democrats 


of all stripes are jumping on the bandwagon to cut 
down military appropriation Vhere are a few excep 
tions. such as ‘Texas’ Sen. Lyndon Johnson. But the 
excepfions grow fewer almost dah 

The talk now im all the imps is of a $30-to-S40 
billion military budget for the next fiscal vear, which 
starts July 1, 1953 


And regardless of how “air minded” an administra- 
tion might be, air power's slice out of a $30-billion 
budget is going to be substantially less than its slice 
out of 1952 fiscal vear’s $60-billion budget or 1953 
fiscal vear's budget approaching $50 billion. 

Candidates urgmg “more” ai 
scem actually to mean on air power 

\ sharp curtailment in defense money next year 
would have its impact on the aviation industry in about 
two years, starting around mid-1955. Post-Korea con- 
tracts and contracts that will be let during the next 
12 months will keep it in high gear until such time as this 
comes about. 

Another Korea 


to 


power on the platform 


‘more emphasis” 


landslide movement 
don't expect 


the 


observers 


curb 
defense But 
i change im administration to do it 


> What Type Air Power?—The pendulum 


would 


swinging 


toward more emphasis on medium-range bombers and 
tactical aviation. This trend was determined by world 
events and technology \ change political ad 


ministration isn’t expected to halt it 


From the stump, Ohio's presidential aspirant, Sen 
Robert ‘Taft. talks of “tan all-powerful Air Force cover 
ing the glob ind stops just short of recomm nding 
chmination of ground troop But he conced the 
necessity. for a globe-circling system of air bases for 
U.S. air power. And this means “holding” land areas, 
which means ground troops and tactical an 


much talk of a “decisive showdown” 


And despite 


mong Taft followers, it doesn’t seem probable that 
the U.S. would launch an attack on Russia for am 
le provocation than a major attack by USSR 
Sentiment in the U.S. and among its allics remaims 
on the side of endurance, localized wars, and contaiming 


Russia piece br instead of becoming involved in a 
showdown 

Although a change in administration is expected to 
have little effect on the U.S. air power, one tech- 
nological development, observers estimate, might swing 
the pendulum back toward the big bomber: the hydro- 
gen bomb, due for preliminary testing this fall at 
Eniwetok Atoll. 


Dispersal is no answer to the hvdrogen bomb, accord 


piece, 
i 


decisive 


ing to Chairman Brien McMahon of the Joint Con 
gressional Atomic Energy Committee. It was an answer 
to the atomic bomb, however 

While approaching troops can be » dispersed to 
escape destruction by atomic bombing, he reports, th 


couldn’t escape the hvdrogen bomb 

There is some speculation that the hydrogen bomb 
might bring back an era of major emphasis on big 
bombers—for tactical use agaist troops as well as stra 


tegic targets 


Scoreboard on Air Power 


Defense Department doesn’t present an en ing 
picture on current air strength 
e Naval Air power stands at 13 large carricrs and 15 
hght carriers with 10,000 operating aircraft. only 40 
of which are modern 

The 1948 Forrestal “peacetime program proposed 
2 large and 10 light carners with 10,600 aircraft 
¢ Although Air Force now has 91 activated wings. onh 
+0 of these have modern equipment and only these 40 
plus 20 others, making a total of 60, can be considered 
combat-ready.’ 

This compares with the 70 combat-ready groups re 


ommended in the Forrestal program 
Engines are still a bottleneck: 300 Navy and 400 
USAF planes are now on the field waiting engines. 


Marines: A Small Victory 


Manne Corps commandant probably wall get his foot 
in the door of the Joint Clicfs of Staff: Legislation 
sent to the President authorizes him to sit as co-equal 
member on the top military command on all matters 
concerning Marine Corps. Decision what 
the Corps is up to the Sccretary of Defens« 

Congress back-tracked on making the commandant a 


concem 


full-fledged member of the JCS, overwhelming] ted 
by the House, primarily to avoid a presidential veto 
This would have given the Marines the bidding power 
that gocs with controlling one vote out of four on 
military decisions. It was vigorously opposed by Arm 
Navy and Air Force 
Air Mail Rates 

Secretary of Commerce Charles Sawver has a change 
ible mind on the controversial question of hether 
the cost of transporting mail can be determined with 


reasonable accuracv—or whether it 


cducated guessing 
This is now of major concern airline n it 
scems certain that before long Post Off« vill onh 


mail service 


cannot be alloc 


pav cost plus a reasonable profit for an 
Airlines contend that 
to give a truce picture ot 


OVC rhe id 


the cost f performing mail 
SCTV ICC 

In testimony before 
Sawver challenged thi 
pensatory mail rate 


transportation 


Commerce Committee, 
Ihe problem of com 
in the field of an 
ippears to be difficult 
other fields of transportation im which cost 
have been made for \B 
position to establish air mail rates 

the cost of performing the 


Scriate 
position 
determination 
than m 
tuches 


no 


should a 
the basis of 
nable 


yvcars 
on 


CTV 


plus a reas 


return on the investment in facilities used and useful 
tor rendering the mail service by the carr 

But, speaking before the U.S. Chamber of Com 
Sawver declared rates couldn't be letermined 
vith any accurac\ 

Until we have a more realistic accounting basis 
we cannot tell the real, fully determined costs upon 
which rates should be based. We must be aware 
of the fact that fully distributed cost may give a_ false 


impression of exactness Katherine Johnsen 
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JCS May Reshuffle AF, Navy Air Roles 


® Conference may result in 
major reassignments. LeMay Cites Red Air Power 


Red submarine. guided t Fone 
missile menace is cited, 


Drasti 
the Aw For 
be called for ite summer at a 
md top-level S. military mecting 
comparable to the Key West confer 
ence of Secretancs and Jomt Clnefs 
Stat! four vecar go, when the 
unified Defense Department mad 
first assignments of roles and miss 
The changing international military 
picture and changes in the expected 
threats against which the U. S. must 
counter-plan are forcing re-evaluation 
of pr sent plans, top defense official 
Agenda of the re-evaluation mecting 
is expected to include critical re-stndy 
of such fundamentals as 
e The classic U. S. strategic air bom- 
bardment policy. 
e The value and defensibility of U. S. 
bases now under construction on foreign 
soil. 
e Expanding the Navy Air mission in 
bombardment and fighter escort roles. 
@ Increased Navy Air strength require- ry reportcc ter than tha cul ven ews and 
ments. the ( 1 probal pla ind fitted 
\s the war potential of the United Brita hunter-kil ur defense of 
State probable adversary in Marnage of even the present Russiat ation geared nterception of 
trength th their pid] cnem it iu r utihzation 


creases, mg with what this nation ubmaring 
thinks it needs militarily to mect the growing capability ith the guided in neutralizing ubmari ittack 
threat of war, the shape of what that missile is serious] larmimg to ( would be difficult 

conflict would vstallizes. Pent won mulitary strat t 1 hy 1 New Air Thinking 


strategists, noting trend of the Rus- © Attack Plan—If 
sian war plans policy, arc alarmed over outhward a hundred mi nto 
the simplicity with which it could be in the fh ilong n | we of the 
carried out ind C throug] example. could 
© Submarine Warfare—At the end of the Gulf of Mexico and 1 hwar » hardly | lrawn off to t the New 
World War II the Russians “liberated” the Atlantic p foundland. rh lan ng its 
is many German submarine and guided possible plan « ibmar fer cith Id know 
missile experts and techniques they mussile strateg hicl blow 
could lav hands on. Advances made in were planned, is verv clea 
the U. S. in submarine design and With the guided missile, formidabl 
capabilities, as well as those in the field issault on anv mulitarv installation o1 rateg lespi or | lished opin 
of guided missiles since the war, have industrial complex from anv poin rary mbalance 
made the United States very conscious along the 100-m ! 
of what the Russians undoubtedly have up to 400 mi 
been able to accomplish in similar — tically simple. But 
fields ilarming to the defen 

Particularly is this obvious when it is that this 400-mi. arc-area 
placed against a backdrop of knowledge most of the most critical mili 
that the Russians alreadv have one of dustrial and atomic complex 
the greatest submarine flects the world nation 
has ever known, plus a shipbuilding in Detection of submarines 


n military 
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tion is presently higher than that of 
It probably will be so for 


ally classified, is rounded 


off at about 10,000 planes another two vears 


e field are virtually ignored 


combat alti 
tudes at which current enemy produc 


This, sav those concerned only with More on Line—E xtreme 
tactics and strategy and order of battle 


in licu of politics, is fallacious and dan planned Air Force 


dis 


numbers of those 


This disparity will become 

rplane is a weapon, not a force 
lue to the militarv is determined s 
its Operational us¢ 


P Strategic Air Concept Wanes— here 


re few who deny the postwar strategy 


m 
ind 
craft 


problem 


pre senth 


on the production 


ld War i 


the best protection 


fields 
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nt buildup 


oncep 
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abroad 
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attack. 
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home- 


some im- 
local 
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air 
This 


RACER READI 
No throp, Rochester, 
N. Y., this tiny homemade 1-4 Special has 


gull-wing 1-\ features tip plates on wings 
and tail which the builder says improve the 


weighs 540 Ib. empty craft's low speed flight characteristics. 
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; Force should be the sole wiclder of that tional combat aircraft of the Navy, al- 
activity—that Anmy and Navy needs in though 
couraging. And the 
| interceptors, notably the MiG-] 
‘ operation 1s more so With more 
| till-ligher-performance cnemy 
- | opimon and that of some quarters of —fense—Strategic Air Command. In those — of strategic bombardment as [I 
. a Con onsider men and aircraft car- days of drastically reduced military conceived will be difficult 
ts 1 } } 
ers of the Army and Navv as no longer budgets, it offered Hard-learned | nof 
roo ae ompletely necessary. ‘To the contrarv, to the nation for its defense dollar. The — was gained over the Romanian « 
a th rat t argues, the man th the extreme long range of SAC’s atom of Ploesti. The inadvisabilits 
ee ve ifle will remain for vears to come the bomber and its ability to strike at the orted — strategi bombing m 
4 ultimate weapon and the sole purpose of cartland of an aggressor from bases vas bitterly pr It was the last 
- the Air Force and Navy will be to pr » within the U. S. undoubtedly ha najor effort of the European au 
a ide for his tactical and logistical sup beer let it to war making lo propose clhimination of the classi 
a a port Ho r, strat ts fecl the present U. S. strategic bombardment pol or 
eel: | Keeping the air and sca lanes open phasizing of the SAC mission ven a slowdown in the presc 
wa t 1 f course, mandatory. With a few i than S35 billion have been poured f that technique is considered a 
notable exception n the Pacific batt] ito bomber program alon us b trat t believe 
a “sf of World War If it was proved that unrealisti 1] fear the public and plan would be disastrous. The cat 
ee domination of air was responsible for | have interpreted a “fortress of USAF that air defense welll 
ing the 1 lan open But. wort | th ’ nber ponsible ft retting the birds |_| 
cae trategists point out, it wa | that SAC would get the “nests” 1s con 
ift—not aircraft—bthat Russian a idust nce World lered d. Presently, the method of 
lf dommated and guarded th lar War hroomed. Th ombat tting nests” within the larg 
| Naval A t ft of i tactica nd 1d ma a r necd 
itt tt t t mi ion and quahh thon It, too, wil 
1] mall Opera tort 1} ft produ be on the conferen 
. 
Air Base Defensibility—Logisticall 
a battle is simplified if it can be 
Ak, point of logist t is far expensive 
| ortunat ve have been 
t batt f the ‘Twen 
4 tionally | been able to isit” bases 
lanned construction of U.S. stratum: 
ir bases primaril North Afnca. 
present, five are under construc 
considerations for others ar 
‘ here id by the nation 
ibroad The cost of th under amm- 
> Pentagon strategist rgu will 
ad 3 > } \ 
U.S. strategic air as well f 
a lands, the surpt f an cnem ttack 
“ea ED uld most certainly cause 
OTe’ mediate 1 imping to met 
battle requirement 
ae a sj could be fatal for U. S. st 
i 
4 


situation is due for reassessment 
Navy Air Requirement—At the 1948 
Wiest Truman Asks Exemption for S&WA 
with the mission of maintaining the 
sca lanes, and, specificalls inti-sub Her Pr 
marine warfare Despite that assign er to CAB askir 
ment and the obvious trend of Russian fre 1 
war plans policy, budgetary allotment to tri for S 
Navy has not, so far, been in consonanc¢ 
with the importance of the mission 

In 1948, the peacetime For 
program,” approved by the Joint Chief 
of Staff, set an Air Force strength at 
70 groups and a Naval Air strength of 
24 air carrier grou cluding 12 larg 
carriers, 10 light carriers and 10,600 
urcraft. 

Toda e Air Force is approaching 

iuthorized to build up 


ngth 


obviou 


mibtay’ strength nits is Defense Is Issue in Airline Case 


ith much 


var imported fror oushow Two letters turn up in S&WA bid for trans-Atlantic 


certificate: one is from Truman. citing defense need. 


Stall-Spin Crashes 
Sharply Reduces 
Vhere has been a noticeabl 
in the number of crash 
stalling pinning in 
ible figure iow that 
quarter of 1951 there were 39 st 
accidents compared with 113 
ime period the previous year 
number of accidents dropped, too, 
the 195] quarter, according to ! when they \ their © Favors Carrier 
CAA, from 1950's last quarter total of ng anv need or n t Deput Defen 
804 to last year’s figure of 724 n for ! ' 
CAA feels an important factor i rier 
improving this record is its specialh © Another Letter- 


equipped plane, sent around th Board m 


try to demonstrate improved stall r 


ne 
covery technique The method demon 

trated by CAA pilot to drop the 

no f the stalled lv to the 

horizon, rather thar d over 

Replacing 
of accident 
were flving 
ness. These accounted fi 
total and of the 

Alaska, Region d la fF -ba U.S. carr 
offender (S m1 Cl nits ng her IS no The Defense Letter 
dents per 100 pilot-error mishaps ] inter 1 ppl out that the Defen 
mark was s which iret the five present Board 

: told Aviation WEEK f tl rd. It 


- 
f 
i 
+} 
t 
d 
d 
I \ 
the 
7 
- 
to 14 igs. The Naval Air st that # f the Board 
onciuded th uance oO ope t tl ‘ 
is just now approaching what the 
) ) t t ed ther 
Forrestal Plan illed for in normal f 
Naval Air streneth t } 
curve in wal Air ength to meet thi 1] 
Korean conflict has been negligible. To 
Russian master plan of sub 
marine-missile attack, the Naval Air Les 
3 
to be dependent in war—the dire need 8 
h w A ctrenot} val 
studied late this ummect 
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received Jan. 13 ee 
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1950, by former Chairman Joseph approve, amend or reverse the Board a large “U” carved in the hills by a 
O'Connell and by Chief Examiner decision river and used by pilots as a check 
Francis Brown a weck later. Since this New Seaboard Exemption—A special point. We tumed to the southeast, 
was after the preliminary hearing con- ¢xemption belatedly issued by CAB _ picking up the front lines at Chorwon. 
ducted by Case Examiner Warren June 19 per the President's request of © A lone phosphorous shell burst white 
Baker, the letter did not have to be m ibout Mav 10 allows Seaboard to make against a hill. Thence we flew down 


troduced as evidence 12 extra flights a month to Europe. the lines to Munsan and Panmunjom, 
Examiner Baker's initial decision, and 12 cach to five other regions—North nicknamed “Holvland ind back to 
issued six months later. Aug. 25, 1950 Africa, Middle East. Far I ist, UL. S basc 
did not take note of anv Defense Dx territories, and other Western Hemis- ® Contrasts—Striking ntrast between 
partment position. The letter presum phere countric Communist Korea and UN Korea as 
ibly reposed in the Board’s “letter On these flights, only 40° of the  scen from the air in davtime: North of 
file of routine correspondence in con plane’s capacity mav be non-govern the front, nothing mov there 1s no 
nection with the case ment cargo; on the return trip, there sign of life 
During oral argument before the is no such CAB restriction on commer We passed one well-camouflaged air- 
Board the next month, Nov. 13. neither Cial: busing field. And the hills were pockmarked 
the applicants’ attornevs nor the Board Indications are that the severe CAB with and hilltike mounds where the 
members mentioned anv official po limitation on commercial scheduling Commies were evidently digging them 
tion m the case by Defensc of these extra flights will force Sea selves in. The roads were few by com 
Former CAB Chairman O'Connell, beard to shelve its order for the five parison to our side. Not a track or 
who receipted the letter, was no lons Super Conni Phat is unless CAB locomotive tirred. Hilltops — bristled 
sth the Board: Delos Rentzcl. the nev ind/or the President reconsider its ip with ack-ack installation 
chairman, presided at the oral argu phi ition or the Board | ens up it South of the border was a_bechive 
ment. Other members attending the "ow defimition of the exemption  r of activity. ‘Truck convoys were dust 
oral argument were Oswald Rvan. Cs d for Seaboard in the President’s ing up the roads (almost worthy of the 
Harold Jone nd Russell Adam letter title highway trams hugged along 
Adams did not take part in the final - 7 — vinding rails, and large concentrations 
Board d n, but Josh Le did. al of men na materic]l were scattered all 
though he was not present at the argu over the place . 
ment Special, casy-te ce markers identified 
Defense Stand Unknown—A clicck of UN to keep 
th, Department ink n quare landing itt med up with 
to the Board during the though th th 


then 


Big Air Show 
Set for Detroit 


Although the National Air Race 
of it. Aviation Week GEORGE. L. CHRISTIAN (right) in flight 


1 f kn 

unable to reach former Member Jon gear, with his 1-33 jet pilot, Lt. Col. Smith. Last antl nev Detroit 3 hed 

But Rvan the wording of the CAB . uled to be fi ic this Labor Da 

( n “certainly mdicate the Board R | kK kend of an i tant nt—tl 

decision “certainly indicates” the ide Over Korea 

is lett ntcrnation tion 

th t t f the Defer 1) rti ition t Wia 

© Jet tour gives first-hand 
i 


; con look at the battlefields. 
UN works inthe open but of Michigan, sponsor of the ex 
© Significance—In light of the fact s inthe open bu position. Civil a ft manufacturers 
the cone enemy stays concealed, been invited to attend. Scene of 
th If that letter might have mad thre lhe will be th Detroit-W 
cifferen 1 the Board’s reasoning im By George L. Christian Major Airport 
thi sideration now may be in Ih Continent Mot 
order Reconnaissance Base, FEAF, Korea Race, featuring t specdsters, 1 
But he adds that the President ha —We took a ride over the front linc programmed, with awar ncluding the 
the final sa my tha nd the Defen moa Lockh t Continental ‘Tropl nd SI in 
on Department had unple chance to idvise Vaking off from this base near Scoul ish p 
north te 
decisions on imternational matters at Sanwon and Pyongvan the North  nautic Assn 
ransmitted resident for ay can high 1 ha en nam 
proval, the Budget Bureau sends a cop ind hea ft emplacement f th \ vith headquar 
+) to Defense Department for nniment \ northeast heading cased us past t located in th Book Building 
he Ihe President later decides whether | 
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ry 
previous to the argument and decision bh) 
Member Lee and former Member 
of 
ber having known the position of Ds i 
her R 


Ambassador William H. Draper 
special S. representative in 
europe, announced late last week 
that the Secretary General of the 
North Atlantic Council and hi 
international staff would prepare 
specihe recommendations” for the 
coordinated production of aircraft 
in Europe to help meet NATO 1 
quirements 

he statement, issued through 
Department of Defense, followed a 
premature announcement from Mu 
tual Security Administration head 
quarters in Europe, implying that 
U.S. aircraft procurement in that 
irca Was imminent 

Dr iper st ited The de« sion bi 
the U.S. government on the use of 
wthorized funds for the purchas« 
of aircraft in European NATO 
ountrics will be made in the hght 
of NATO (Council) recommenda 
tions, but the willingness and abil 
itv of other Allied governments to 
participate, with their own fund 
in the NATO aircraft procurement 
will be a major factor in U.S. de 
termination 


Foreign Procurement Plans Readied 


In 
ment o 
the promature 
Week June 
ircful to pou 
procurement 
ifter a carctu 
icteristics of Kur 
ypcrational 
Draper 
tvpes and quantiti 
interests of the | 
crment m maint 
micstic itt u 
fully 
need f ac 
tary aircraft pr t 
Pop defen fh i] 
formed Aviation Week f 
the original MSA Europ 


di 
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ruc hg 


By the end colle 


Aviation Week, he pected the 
contracts 

or tl 

anuractur 

| 1 
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ind 
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New Step to Off-Shore Buying 


Appointment of AMC procurement chief to NATO could 


signal immediate action on foreign plane purchases. 
By William Kroger 


Davton, O.— 
Gen. Phill 
th Pre 
Materiel 
rector ¢ 
Atlant: 
put it 
plans t 
doll 
m tor 
Phe 
drawn 
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THAT 
Col. Lor lev who | rion \W f USAT 
important procur n ( t of > Prefer to Buy Here 
headquarter it \ t 
here 


| 
Scolles 

set up an 

off-shore pr 
Last Preliminarv—W hile the skeleton 
organization has been completed te 
some time, the funds to translate plan 


> Expected More Aid—Inf 

put if \ 

higher 

into contracts have been lacking. Pa | 
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substantial aid for their arms 
it was understandable that the (=m! 
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tor 
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chal time of the imterview numbered 
ft for than 200, is sect up along the samm Be: 
, lin is the Air Mat ae aa 
g th here 
rt, Wi Scollev reports to the i Se 
g Director of Materiel, all his | Beh 
done at the dircction of 
care Wright-Patterson 
th Gen, Smith, in! k director 
) mi of production for NATO, will be at Be 
| Ip tached to the office of William H eit 
Draper, the U.S. ambassa in Charge 
Vin of the Mutual Securit Ad nistration a. 
cl It seem plain therctor that 
that an nm te plans to fresh trot ing USAI | ure 
chase European airplan ! ment, will also be overall head of th ‘ oll 
realistic and npletely offshore [Ment program thi 
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Hughes Flying Boat 
To Get New Engines 
Hughes 


ight new 


Aircratt Co. will receive 
Pratt & Whitney R4360 
ngmes for the giant boat from 
the Navy through the Reconstruction 


ompany disclosed 


flying 


Hugh officials declared that the 
0,000-] fl boat definitely will 
flown a is th new engin 
have been installed and tested. How 
thi uid that the nstallation 
ud tests will delay launching and flight 
test itil lat th I RI ¢ ffi 
ud that another extension of time t 
1 | had been granted to the com 
t h time the plane nust 
| 
Und term t the new reine 
+ he th b let 
to REC hich im turn will f 
the new mn through Navy 
incation n porated th 
R-4360-4s5 includ 1ew intake val t 
ind inner sprin itake valve lock ris 
nt pipes and couplin 

tor nin tem 
nif ld h i i ] 
lotted haust tappet guide; cast n 

ishin n main oil pump; propell 
thrust nut thread removal: strengthened 

) i] transf 

The flying boat, d ited 
powered bv eieht Pratt & Whitn 
\W p Mi ne developing 3,000 
W ingspre i 320 ft. 1 

et 5 ft. 64 in. height f 
tt to top of tical fin ) 
for a f 
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House Plans Hearing 
On Kaiser 


House Anned Services Investigating 
Committ | by Rep. Edward 


Hebert, plans to open hearimgs on 


} 
| 


iward f irg plan ontracts to im 
dustrialist Henry J. Kaiser the first of 
August—after the congressional adjourn 
ment rush and the political conven 


t 
Fairchild 


irplane Ce 


C-119 contract to Kaiser-Frazer Corp 
n th mtention that Fairchild de 


lan ind should bi per 


handle the production. Air 
For il ha ntracted with Chase 
Aircraft Co. for production of the C 
123 hich has been mentioned as a 
iccessor to the C-1] Kaiser has a 
$9 mn p of stock in the Chase 


lements 
taken 


O’Konski_ are 


lightly on ¢ Hill. This is 
happened 

© Atter O’Konski’s May 21 floor speech 
denouncing Kaiser, highly flavored with 
invective, Kaiser rushed imt 
with the congressmen 

e The outcome: An apology by O’Kon 
ski for not checking facts betore pub 
licizing them ©’Konski agreed to give 
equal | to Kaise ebuttal 

e In issuing the 85- page rebuttal to the 


Kaiser organization accom 


ipitol what 


Conference 


publicity 


pr 
panied it 1 a statement marked 
from the oft f’ O’Konski. ‘The 
tatement quoted O'’Konski as being 
entirely itished ift reading the 
buttal that it ‘ce let refutes all 
tl harges I mad 


® According to the Kaise: organization, 


O'Konski agreed to make the statement 
on presenting the K buttal on 
the House floor—otherwise thes 
wouldn’t ha videlvy distributed it 

e But on June 17, th lease date for 


the Kaiser rebuttal id th 
O’Konski statem 


couldn't be locat 


purported 
essman 


el ouisiana’s Rep. James Morrison pre 
sented oth =the ttal ind the 
O'Konski t traction on the House floor 


eO’Konski promptly tured up in 


Washington agai protested that he 
hadn’t issued the retraction 

@ Next day, Kaiser responded: ‘Cong 
O’Konski definit ‘ 1 re 
lea tracting false charges which 
the cong man recently made against 
the Kai npani id some of their 
exccutin An tatement by Cong 
O'Konski to the mitr just as un 
true and insincere as hi rinal erron 


} 


Transport Interests 


List Lobby Expenses 
Expenditure reports for the first 
quarter of this year filed watl the House 


ind Senate na the ¢ if onal 
Lobby Act by aviation and transport 
representations include the following, 
covering legislative ictivitie for the 
three month 


@ Aircraft Industries Assn. $4,705 
e Assn. of Ameri | 73,931 


American 


e@ Robert M. Drysdale, Federation for 
Railway Progr plint up from 
AAR) $935 

eS. G. Tipton, Aw Transport Assn 
$38 


e Vernon A. Johnson, Lockheed Air 
craft Corp. $594 
@ Harold Mosier, 


Glenn L. Martin Co. 


ej. Hardin Peterson, U.S. Airlines 
e Wavne Weishaar, Acronauti 
ing Societv S11 

e Aro, Inc. no expe 


al Train 


nditure re ported. 
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Central Europe will use foreign-built 
; planes of tvpes not built in the U.S 
hore 
It ta J 
Inany type ol equipment and. sparc 
Sate parts that might be needed in a hurr 
2 3d in case of armed action, and shipping 
pace would be scarce. For example, bina Corp., th 
Allison engines in the F-S4s being used last k 
; by USAFE, the French, Belgian and 
Dutch air forces at present are returned 
: to the U.S. for overhaul. There is no 
1 for manutacturing replac 
“4 ment parts in Europe, and the same 1 
tru f the F-S4 itself 
Accordingly, AMC (through Scollev’s 
mization), Allison and Repubh 
os tract ith two Italian firms. Fiat will 
build Allison engine pare under | 
ed tag nse, but at the time under an AMC 
hes aT ntract. Fiat will net be an Allison 
ibcoutractor becau Allison does not 
vant be im th position of giving 
ie york to forcign firms that might b 
oes, peri d im the U.S. Republic’s deal 
th binmeccanica is somewhat more 
a 4; laborate and at one stage in the nee 
tiation illed for ovalty pavment 
} } ] 
Vicoretically, the fin 
d manufactur mplet ‘il 
fram ine wink though it is con 
lered unlikely that they will 
+. tems for Alhed Air For Central 
Europ mnstrun t test 
ment, refuelers and C47 and C-54 
pare parts. All of th | nad 
It “pected pi nerall 
ll be cheaper b th ings 
n hipping char ifract il ou ha 
2) pl 1 by negotiation. und th mM 
negotiation  pracedu cmploved t 
AMC headquarters. here in Dayton 
Ther no mfention la develop 
wel ment contracts with European firm 
The hon’s share of the busin 
wat xpected to go to Fran nd It 
oe f German industry will be used as much 
fe possible. But ther re two det 
it to usin German plant Until 
7 the German republic and the W are 
aa = produce airframe or engine spar More 
pertinent, the Furopean “branch store” ej. Cart | Assn 
2 f AMC has to remember strategic con | | = _ 
ideration Engine and 
No long lead-tim items will be tested t tt 2 
7 - bought in Germany for the simple rea 
n that uritv of Western Germam 
veek affai Ihe same reasons work 
gainst too-hea ommitments the 
Netherland Belgium and eastern 
Iran 
Air Force buyers in Europe frankh 
idmit they cannot determine exacth 
a what is the safetv zon It all depends com 
upon what the plants must be safe Meanwhile, Kaiser's entar 
from: bombers. fighters, ground troop vith Rep. Alun 
18 
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Cherry Rivets 
before and 


after setting 


These ingenious Cherry Blind Rivets 
are installed by one man, from one 
side of the work, with a pulling action 
—require no bucking, no hammer- 
ing, no exploding—yet have strength 
comparable with solid rivets. They 
make possible refinements in appear- 
ance and assembly procedure that 
streamline your products, reduce unit 
costs and give you a secure, perm- 
anent fastening 

In the aircraft industry, Cherry 
Rivets are standard in many plants 


for a multitude of hard-to-reach 


© 


Now Cherry blind aircraft rivets play 
a big part in other product designs 


applicauons. Production managers 
know they afford a quick, permanent 
method of fastening in final assembly 
and for tack riveting as well. 

From aircraft, the use of Cherry 
Rivets has spread to many other in- 
dustries. For example, they are ideal 
for fastening metal sheets to frames 
without marring even porcelain en- 
amel surfaces. That is one reason 
why they are used extensively in 
manufacturing warm air furnaces, 
air-conditioning units, metal cabinets, 
signs, refrigerators and ranges 


Sales Offices in Principal Cities 


Cherry Rivets are one of the more 
than 10,000 types of special and 
standard devices produced by Town- 
send Company for fastening metal, 
plastics, wood, glass and fabrics to- 
gether economically. This wide selec- 
uion of fasteners Is One reason why 
Townsend sales engineers are un- 
biased in recommending the best 
item for a specific use. For informa- 
tion on how to improve product ap- 
pearance—reduce assembly time and 
costs, write your nearest Townsend 


office today 


whnsend 


COMPANY ~- ESTABLISHED 1816 


Cherry Rivet Company Division, Los Angeles, Cal. 


THE FASTENING AUTHORITY—Experience: over 136 years—Capacity: sixty-million ports doily—Products: over ten-thousond types of solid 
rivets—cold-heoded parts— Cherry Blind Rivets—Twinfast Screws— self-topping screws— tubular rivets—locknuts— special nails—formed wire parts 
Plants: New Brighton, Pennsylvonia—Chicago, Illinois—Plymouth, Michigoan—Santa Ano, California. 
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Cost & Weight Analysis s of Titanium Aircraft Engine Parts 


Wr Forging Wt. 
Finished | to Finished 
Part, Lb. Wt., Ratio 


Approx. 

Cost of 

Weight 
Savings /Lb. 


Approx. We. 
Savings from 
Use of Ti per 

Part & Per Eng. 


Cost 

Finished 

Part 


Material 


Propeller shaft AMS 6412 $161 


itanium alloy 3: 1,155 


21 lb $47 00 


Crankshaft front AMS 6415 


Titanium alloy 


18 Ib 


Crankshaft center AMS 6200 


| Titanium alloy 


24 Ib 


AMS 6415 


Titanium alloy 


Crankshaft rear 13 Ib 


AMS 6412 


Titanium alloy 


Articulated rod 1 ib 


16 lb 


Master rod AMS 6412 7 ib 


Titanium alloy 


Rocker AMS 6322 


Titanium alloy 


arm 


4 lb. /part 
14 lb. /eng 


Purbine support AMS 6322 8 5 lb./part 


Titanium alloy 3 Ib. /eng 


A typical compressor 
rotor disk 


A typical compressor 
stator blade 


A typical compressor 
rotor blade 


AMS 6342 or 
Timken 17-22A(S) 


Titanium alloy 


AMS 5613(AISI403 
Titanium alloy 


AMS 5613: AISI403 


Titanium alloy 


ib 
143 Ib 


O02 


part 
eng 


40 Ib. /eng 


O4 


part 


28 ib. 


The Cost of Titanium-Alloy ee 


Master rod be 


While metal offers great weight economy over steel 
in engines, with present methods the price is high. 


The aircraft engine—both piston and 
jet—1s application where titanium 
and its alloys indicate considerable ad 
vantages over other metals 

There are many design and produc- 
tion problems involved, however, and 
much to be learned on where and how 
extensively weight-saving, high 
strength metals can fit in a replacement 
scheme of the 
things we have learned about working 
titanium appeared in Aviation WEEK 
June 2, p. 40 
>» New Uses Sought—New research and 
production techniques are being pushed 
to establish promising uses for the sil 
very metal alloys 

An example of experimentation that 
is going on in the engine field was re 
vealed by H. H. Hanink, manager of 
the Engineering Dept.’s Materials and 
Processes Research division at Wright 


One 


these 


A discussion of some 


and its 
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Acronautical 

of Titanium t 

the recent Nat 

ot the Socicty of 

in New York 
Discussing pi 

tions, Hanink says 

vantage from the u 

from 

in strength to the 

in the crank 

will me 


come substituti 


in de idweig 

tional sub 

of counterweights will 

> Piston Plant Uses—Ref 
Whrght Turbo-C 
ink 1\ 

of three | 

Front and reat 
weights and ar 
section with a friction joint 


mp cl 


and anti 
pport surfaces in the 
carburized for added 
ind = chafing 
SAE 4340) alloy steel heat- 
Brinwell Hardness 
d for all main shaft parts 
ikshaft which is 
SAE 9310) carburizing 
5 BHN core hardness 
m hardne of Rockwell 
rburized surfaces 
titanium alloys men 
dequat ibstitutes for the 
haft and the crankshaft 
tandpoint of comparative 
ind low operating 
ed, are ‘Ti-150A, 


sCOTINE 


enter, 


through sub 
hafting steels 
f deadweight 
erations must be 
eCan the well-known tendencies of 
titanium toward cold-welding (pressure 


— 
> 
- 
= 
Part 
()() 
()() 
45.0 5.0 132.00 73.00 
27.0 1,451 00 
61 0 2.5 142 00 40 00 
37.0 1,097.00 
13.00 
19.0 
part 82 00 
88.00 
0 “15 OM 
10 9 00 55.00 
06 31.00 | 
194.00 
4 ij 
250 0 93 00 OO 
140 737.00 | | 
4 4 
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rcraft Eng it treated t ae 
Acronautic Meeting ber 
tomotive Engineer pt < 
AMS 62 
n-cng ipphi tex ith 
that iximum ad 1 min moe 
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in iddi tcl str 
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count 
tr cent 
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—POLISHED 
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} 8 \ | 
| | 
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NOTCHED 
| (60°V, 004-006"ROOT RADIUS) 
Boeing ‘(and many other J 4 
leading con 20 
4 panies) uses Tek wood 
| | | 
RATIO | 003 
100,000 |000p00 10,000000 


CYCLES OF COMPLETELY REVERSED STRESS 


FIG. 1. Notching sharply lowers fatigue/strength ratio of Ti-175A titanium alloy, which in 


; polished form is about same as for alloy steel. 
High STRENGTH 


Wide RANGE OF USES | | | | | 
} 


IN SHIPPING COSTS ANS (6412) 


(SAE 4335) 
302 


Your aircraft parts ride high, wide and 
handsome when they're shipped with 
Tekwood® protection 

Tekwood, the paper-and-hardwood 


sandwich, is rugged. It’s tough. It gives | | 
ALMEN STRIP INTENSITY - 


| 

| 

you more strength with less weight 40; 
| 


STRESS-iO00 PS! 


1 TO i2 


HOT SIZE -P 
No wonder the largest manufacturers 
of aircraft parts use it to protect their | 


products and save on shipping costs | 
at the same time 20} | 
Tekwood saves time and labor, too | | | 
It's easy to work and hard to hurt. It | | 
won't buckle, split or splinter. And it 
takes stenciling beautifully 1000P00 10,000,000 
What's more, Tekwood's low in cost CYCLES OF. COMPLETELY REVERSED STRESS 
‘ 2. Shot-peening low fatig sistance of titanium alloy, but increases fatigue 
peening ers fatigue resistance i g 
tes Investigate all of Tekwood’s money strength of alloy steels used in connecting rods. 
7 saving features. For sample and de- 
a tailed information, mail this coupon | fijsing) be overcome satisfactorily on gears, he savs, there is also the consid 
today | spline teeth and clamp joints? cration whether surface hardening 
— Genuine Tekwood is made only by | @ How will its low modulus of elastic treatments for titanium would offer 
<, UNITED STATES PLYWOOD | ity affect natural frequencies and deflec equal benefits from improved fatigu 
’ CORPORATION tions of the shaft assembly? strength at the teeth roots as for 
a Largest plywood organization in the world e While it can be surface-hardened by carburized or nitrided steels 
os 55 West 44th’Street, New York 36, N.Y | treatments such as oxidizing and car- © Notch Sensitivity—Substitution of ‘li 


Manufacturers of Weldwood” Plywood | burizing, will this give idequate anti 175A in connecting reds of an 1$-cylin 


potented —U. Wet, wear and anti-chafe properties to the der engine would give a weight saving 
titanium? of about 51 Ib. based on present steel 


Hanink says that the first two items parts and counterweight saving. In a 


United States Plywood Corporation | s Si 
55 West 44th Street, New York 36, N.Y. | p obably can best be resolved by full 1i-175A articulated rod, a ty pic il 

ile engine tests. Research on the fatigue failure occurred after 10,175, 

| third item is underway, but in the pres- O00 cycles under loads equivalent to 


ut absence of sufficient data, use of takeoff conditions. Failure was initiated 
001 im. deep in 


Yes, send me a Tekwood 


sample and the up-to-the- | titanium for the crankshaft center prob- by a scratch less than 


( 


minute data iblv should be deferred the rod, caused by insertion of th 

For the same reason, titanium alloys bronze bushing in the knuckle pin end 

Nome | are not being considered for a large Because standard steel rods are abl 
pre een |! number of gears which might involve to show even better endurance at up 
verv large total weight savings. With to 200% of simulated takeoff condi 
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When radar intelligence reports approaching enemy bombers, 


the carrier-based Douglas Skyray streaks \ up 


to intercept 


New jet interceptor—the Douglas Skyray 


A new concept in fighter planes, the 
Douglas F4D Skyray — when operat- 


ing from carriers — will let fleet 


units move deep into enemy waters, 


protected against sudden attack 
When shipboard radar shows enemy 
bombers approaching. the Douglas 
Skyray streaks up and hovers —to 


keep them from hitting vital tar- 
gets. On spotting the enemy, Skyray 
slashes down at terrific speed 
spitting a stream of bullets. and 
rockets. Yet, despite its tremendous 
speed, Skyray’s radica) swept-back 
wings can bring it in slow, for easier 
landings on aircraft carriers 


The outstanding performance char- 
acteristics of the F4D Skyray are 
another example of Douglas leader- 
ship in the many phases of aviation. 
Designing airplanes for quantity 
production to fly farther and faster 
with bigger payloads is a basic 
concept with Douglas. 
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VHF Transmitters © H F Transmitters © Radio Control Panels 
Avtomatic Radio Compasses ® Marker Beacon Receivers * Announcing Systems © VHF 


.-- Symbol of Air Line Dependability 


From a small force of 41 employees and eight tiny 


j ‘ Pitcairn Mailwing airplanes carrying mail to seven 


cities over a 792-mile route, Eastern Air Lines has 

soared to a leading position in commercial aviation. Today 
Eastern employs 9,100 ... has a fleet of 100 airplanes including 
Super and New Type Constellations and Martin 4-0-4 twin 
engined airliners . . . and flies a route network that links 90 
cities in 25 states, Mexico City and San Juan, Puerto Rico. More 
than to any other factor, this spectacular growth is due to 
efficiency of operation. Right from the outset Eastern 
applied the sound principles of rigid cost control to 

every phase of its ever growing organization. In com- 
munications, Eastern selected Bendix* Radio equip- 

ment in 1939 and has used it continvoysly ever since. 

If increased efficiency, double dependability and 

lower costs are among your goals, take a page 

from Eastern . . . install Bendix equipment. 


U S. PAT. OFF 


Communication and Navigation Receivers ® Intercommunication Systems ® H. F. Receivers @ 
Ground Controlied Approach Landing Systems ® VHF Omni-Directional Range Systems. 
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FIG. 3. Offset vield strength of titanium 
alloys compares favorably with alloy steels. 
High-strength aluminum alloy is inadequate 
bevond 350F. 


tions, Hanink 
wnable to question the notch sensitiv 
ity of the titanium alloy used 

hig. 1 shows that while Ti-175A has 
i fatigue strength/tensile strength ratio 
ibout the same as for the alloy steel 
used in connecting rods when in a 
smooth, polished state, it is only about 
1/5 as good when tested in the notched 


vs it would appear rea 


ondition 

Phe work at Wnght Aero has ind 
ited that this extreme characteristi 
is not necessarilv true for all alloys or 
for all conditions of heat treatment and 
notch machining practice, but there 


ire indications that none of the tita 
nium alloys will equal alloy steel in this 
respect 

Allov steel connecting rods have an 
other advantage over titanium. ‘Their 
fatigue strength is increased by shot 
peening, but fatigue tests on shot 
peened titanium so far have indicated a 


detrimental effect (Fig. 2 
> Other Comparisons—Along with the 
crankshaft center section and case hard 
ened gears, another major steel engine 
part which may not be readily adapt 
able to the use of titanium alloys is the 
crankcase assembly 

his assembly could 


provide 1 


weight saving of about ». if mad 
fron titanium allovs, but here, savs 
Hiinink, the low modulus of titanium 
might permit excessive deflection and 
cause an extreme problem of chafing 
under cylinder decks and between the 
three sections, as well as the probabil 


ity of fatigue troubles with capscrews 
tuds and cylinder barrel 
Weight savings less than maximum 


might still be obtained if space consid 
crations permitted increased section 
thicknesses to improve stiffness 


Other smaller parts such as the Ti 
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FIG. 4. Comparison of stress to produce 
total plastic strain of 0.59 in 1,000 hr. vs. 
temperature, for a heat-resistant ferritic alloy 
and three Ti alloys. 


150A rocker arms, push-rods and tur 
bine nozzle supports must be finally 
evaluated by full-scale tests to determine 
suitability when made from titanium 
But there is no obvious reason whiy they 
should not function successfully A 
potential weight saving of about 20 Ib 
could be realized for these small parts 
> Big Use in Jets—Hanink claims that 
there is even greater opportunity for 
weight-saving in a turbojet or turboprop 
engine through substitution of titanium 

is because the compressor s« 
tion, which accounts for a large propor 
tion of the total engine weight, has a 
ubstantial part of that weight revolving 
ibout the shaft. Under proper design 
onditions, for example, a reduction of 
| lb. in compressor rotor blades may 

ave up to 5 Ib. more in supporting 
members. More important, he say 
the compressor section generally oper 
ates at temperatures within the scope 
ot titanium 
Strength Data—In compressor rotor 
disks, Hanink says that principal interest 
lies in yield strength vs. temperature 
as the most important general design 
criterion for determining the suitability 
of titanium alloys for these parts 

While temperature rise through the 
compressor varies with different engines 
due to compression ratio variations, a 
range of possible part temperatures 
from below zero to as high as 1,000F 
is of general interest. 

Fig. 3 compares the 0.2% offset 
vield strength of three titanium alloys 
with two alloy steels, heat treated to 
properties typical of steel disks, and one 
high-strength aluminum alloy with 
good heat resistance. All properties 
have been adjusted to the density of 
titanium 

On the basis of short-time tensile 
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A-3A 
VHF NAVIGATION SYSTEM 


NOW IN PRODUCTION FOR THE WORLD'S AIRLINES 


The Bendix MN-85D VHF Receiver, 
pictured above, is the heart of the NA-3A Navi- 
gation System. It combines unexcelied perform- 
ance with simplicity of design and ease of 
maintenance. 


Finger-tip selection 

of 280 crystal-controlied localizer, VAR, 
VOR, and civil aviation communication 
chonnels 


Picture navigation 

with the Bendix Radio Omni-Mag, o simple 

indicator which provides selection of course line 

and automatically shows aircraft position and head- 
ing deviation from that line. 


BENDIX RADIO DIVISION of : 
BALTIMORE 4, MARYLAND 


Export Soles: Bendix International Division, 72 Fifth Avenue, New York 11, New York 
Canadian Distributor: Radic Engineering Products, 4305 Iberville Street, Mentree!, Quebec. 
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CYCLES OF COMPLETELY REVERSED STRESS 
FIG. 5. R. R. Moore rotating beam fatigue curves comparing typical compressor blade 
with two titanium alloys in the polished condition 
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CYCLES OF COMPLETELY 
FIG. 6. R. R. Moore rotating beam notch fatigue curves for the titanium alloys in Fig 


(60-deg. V notch, .004-.006” root radius) 


strength, the titanium alloys 


favorably with the allov. steels. The 
aluminum alloy becomes inadequate b« 
vond about 350F. 
Creep Considerations—But  Hanink 
says that short-time strength compari 
sons give an unduly favorable picture ot 
titanium alloy properties, since unlike 
steel, and even at temperature, 
these alloys show relatively high creep 
rates for stresses as high as the 0.2 
offset yield level. Fig. 4 indicates the 
relationship between the same titanium 
alloys noted in Fig. 3 with respect to 
the stress to produce 0.5 creep in 
1,000 hr. at temperatures from 6001 
through 1,000PF. 

In contrast to alloy steels which can 
be used on the basis of short-time ten 


Wipalr 
compa 


room 


sile properties through at least 7501 
none of the titanium alloys shown 


appear to offer suitable creep strength 
for compressor disks much bevond 
700F. Even then, some of the weight 
advantage over steel may have to be 
sacrificed, depending upon the efficiency 
of the orginal design of the steel disks 
ind the minimum section size to which 


REVERSEO STRESS 


it may be machined under practical 
ondition 
In spite of less than full advantag 
\ 
\ 
60} \ 


2 \ 
Seo rsa 
KOA 
— 
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TEMPERAT UR 
FIG. 7. Offset yield strength vs. tempera 


ture for two grades of commercially pure 
titanium and 321 stainless steel. 


from substitution of titanium alloys for 


tecl, it has been found possible in a 
typical compressor of advanced type to 
save 121] Jb. from rotor disks alone, 


provided that titanium is also used to 
replace steel in rotor blades, thus les 
scuing disk stresses appreciably 
> Blade Potential—Considering the use 
of titanium alloys for compressor 
blades, fatigue characteristics play a 
dominating role because of concern 
over the effects of blade 
Hanink reports 

ir for disks, 
strength is also of unportance, due to 
bending loads on stator blades and both 


vibration 


COTNPTessol creep 


bending and centrifugal loads on rot 


blades 

It is considered 
mate that about 700-7501 
temperature for the use of titanium al 


reasonable to esti 
is a limiting 


lov compressor blades, based on creep 
characteristic even though 
length, and generally blade stresses, 


diminish toward the high temperature 


end of the compressor, he says 


> Blade Notches—As with connecting 
rods for reciprocating engines, the ap 
parent tendency toward notch sensi 


tivity of titanium alloys as compared 
to alloy steels points up the necessity 
for onsiderable care im producing 
titanium alloy blades with good surface 
finish 

Well-polished blades should provide 


good fatigue strength as noted m Fig 


vhere fatigue curves for two tita 
num alloys are compared with a typical 
tainless steel used for compressor 
bladk lig. 6 indicates notch sensitn 
ty for both of the titanium allovs is 


iter than for the stainless steel, al 
though less than for the Ti-175A prev 


usly described 


Hanink pomts out that the 
ntly detrimental effects of conven 
tional shot-peening practice tita 
nium may also imply that titanium 


blades may be overly sensitive to dam 


ie from nicks and scratches in han 


dling or engine operation 


But on the plus side, and in addi 
tion to ther good weight/strength 
ratio and excellent corrosion resistance, 


titanium =blades may actually be sub 
ject to lower fatigue stresses than steel 
because of their lower clastic modulus, 
he claims. While amplitude of vibra 
tion would increase over that of stecl 
tor the. same exciting conditions, it 
probably would not reach a point wher 


bending stresses would be equal to 
those for steel blades 
Pure Metal Applications—Commer 


ially pure titanium may find such 
‘uses in turbojet and turboprop engines 
is Combustion chamber or compressor 
housings, bearing and heat 
shields fabricated from shect metal 
Compared with carbon steel (instead 
of stainless for alloy mservation), ti 
is hghter, also non-strategic, 


supports 


tanium 
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Easton Municipal Airport 
Offers Complete Facilities 
“ai ae erg oR .. . Put down on either one of the two 4000 ft. paved runways. Re 
for the Executive Aircraft ceive complete Cities Service Aircraft Servicing... the finest in the 
Operato r Who Travels to world. Enjoy a leisurely ride into Easton in comfortable Cities Service 


station wagons. Spend a restful and enjoyable evening in the Tide 


Wa shingto n, D. i water Inn, Easton's ultra-modern, ninety-five room hotel. Arise re 


freshed the next morning and make your twenty minute hop into 


STOP AT THE EASTON MUNICIPAL AIRPORT IN MARYLAND 


Washington. 
Easton’s 500-acre Municipal Airport is the perfect answer for the 
busy flying executive who does business in Washington, D.C. Why 


not stop over next time you're near by? 


Easton —A Regular Stop for All American Airlines 
J All American's big DC 3 planes land and take 
off from Easton's long 4000 ft. runways daily. 


Private Plane Operators nd Complete Servicing Facilities Complete 
Easton the perfect stopover when Cities Service aircraft maintenance speedy, 
en route to Washington, D.C efficient. Hangar space easily availoble 
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CITIES SERVICE 

New Y Ct tr rka Fue! Oil Co 
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A new Collins 50 WATT VHF aircraft transmitter — the 
Collins 17M ... giving you 50 WATTS MINIMUM POWER 
ON ALL 360 CHANNELS reserved for aircraft communica- 
tions in the VHF band of 118.0 to 135.95 megacycles! 

The new 17M transmitter has been thoroughly engineered 
by Collins to meet specifications No. 520 of Aeronautical 
Radio Inc. 

It has everything — fingertip remote control, +.007© fre- 
quency stability, 100© modulation capability, new type high 
gain tetrode output tubes, a full 50 watts of stable power at 
all frequencies — to get you through immediately, strong 
and clear, to the busiest fields under al! atmospheric condi- 
tions. 

The more you know about the new Collins 17M, the more 
you'll like it. Write us now for complete specifications 


And a new Collins marker beacon receiver — the Collins 
51Z. The 51Z is Collins engineered throughout, and employs 
8 Arine tubes — four 5654's and one each 5726, 5751, 6005 
and 5814. It is fixed tuned to 75 megacycles and has a Collins 
designed 3 light indicator. Special precautions have been taken 
to reject unwanted r-f signals, particularly those of television 
stations. This receiver will use the same power supplies (a-c 
or d-c) as the Collins 51V glide slope receiver. 
Write us for further details. 


IN AVIATION RADIO, IT’S... 


~ 


11 W. 42nd St., NEW YORK 18 1930 Carpenter Bivd., DALLAS 2 2700 W. Olive Ave., BURBANK 


COLLINS RADIO COMPANY, Cedar Rapids, lowa 
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SUPREME 


RNC CHUCK 


FOR ACCURACY! 


FORGED and finished machined rocker 
arms made from ‘1i-150A4 titanium alloy. 


COMPRESSOR rotor disk made from precision manufacturing and 
titanium alloy forging 


finest materials assure 


ind has no n ect 
mg. Through 70 isualh 
be substituted tor ¢ Cl bon stecl | 
tainless img im weight 
of comme;r | 
pure titanium ompared to 32 Every Supreme brand chuck is me- 
tuinle with re ect to yield strengths 
chanically checked for accuracy... 
creep proper en ow temper ; there is no guesswork in this inspec- 
iture th ign stress 
lumits for ti id . 7 4 tion that assures you of a precision 


where ct metal structure 

signed primarily for stiffness, the low ; 
modulus of titanium may be a further emer cult manufacturing that enables us to 
limitation to full weight savings : 

Referring to a large fairing produced 
from .050an. Tr75A, he says that the both dependable and accurate. The 
extensive su ful use of spot 
ind fusion-welding well as relativel best way to appreciate it 1s to try it 


product. It is just part of the careful 


present this new Supreme chuck as 


severe bending, . ask for Supreme brand chucks 

existing titaniu mmer 

cially pure grad re readils irked Sold Through Distributors the next time you order. 
Flash welding has also been shown | 

« 


successful on a comercial scal o that 
fabrication of potential sheet metal en )) «i HUCK y 


gine part vlich tvpicall require weld 


g formed sheet t tegrally forged Supreme Products, Inc. 2222 South Calumet Avenue, Chicago, lilinois 
x rolled and flash welded flange ring 


P Cost Factors—The day is long pat | THE CHUCK THAT LIVES UP TO ITS NAME...SUPREME 
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THE WHIRLING FLAME 


When you 


th 


‘coil up” a flame as is done in Janitrol “whirling 


ters, It'S easy to see how space is saved... but 
portant is the basic improvement in heat transfer 
which 


kes this a major engineering development 


the inside wall of a combustion chamber an unavoidable laver 
exists Which retards heat flow 


1 trom the flame to the wal! itself. 
ickness of the insulating air film is substantially reduced 
ction” of the Janitrol whirling flame. So this 


up approximately 10 lineal feet of flame 

model S-200); it also increases the 
more than 5 times that obtainable by 
methods 


mental development in 1942 led to the first truly 
ul aircraft, combustion heater, and broadened the acceptance 


Janitrol” in heating and combustion for aircraft applications 
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Cx 
Colu 


Toledo, O} 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION © TOLEDO 


= ‘ 
{ A 
i 
= 
f Br 
Bru heaters at fon ea 
> 
of the airplane 13 Wher os 
+, 
36 YEARS EXPERIENCE IN COMBUSTION ENGINEERING EEF 
ne 
\ York, N. FL HOS 5B 
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MODEL 2001 


VENTILATORS 


Passenger Air Outlets 


Passengers prefer these handsome, 


modern ventilators because their 
simple, push-pull-swivel adjustment 
permits the evact amount of fresh 
air to suit each individual's comfort 
Stewardesses like them because they 


can tell at a glance at the sliding 


core the relative ventilation condi- 


tion at each location 
Quiet - 
ing whistle ever. Six models from 


vibration-proof —no annoy 


which to choose, all handsome arid 


efficient. Mountings available for 


every installation new or old. Wide- 
ly used at modification centers for 


all types of aircraft. Send for 


engineering manual 


SERVING THE AIRCRAFT 
INDUSTRY EXCLUSIVELY 


Products. 


OTHER AIRITE PRODUCTS: Avromotic 
Propeller Feathering Systems, Propeller 
Reversing Switches, Deod Engine in 
dicotors, Pressure Switches for CO2 
Systems, Pressure Switches for Combus 
tion Heating Systems, Cargo Tie-downs, 
Mony Others 


3528 UNION PACIFIC AVE. + LOS ANGELES 23 


ROTOR and stator blades precision forged 
from ‘Ti-150A titanium alloy. 


when the producer of aircraft engine 
has been able to close his eves to 
factors of producibility and cost, Han 
ink insists. The present cost of titanium 
metal is verv high and it is beginning 
to be realized that the cost of fabrica 
tion by machining and grinding may 
be equally high relative to past experi 
with low illoy steel 

Some typical examples of engine part 
weights, weight savings through the 
use of titanium alloys, and where avail 
ible, an approximate cost comparison 
of finished parts accompanies this ar- 
ticle 

With the current cost of titanium 
Wovs at about $9.50 as against about 
pound for alloy steel, the ma 
tor of parts cost differential is in 
the high cost of titanium 
reports that expenence to 
il dictated an addition of 
ibout 50 to forging cost and 100 
to machining cost where titanium al 
lovs is used mstead of steel. The ma 
chining problem is made more acute in 
ome cases by the relatively high ratios 
finished part weights im 
lightweight aircraft engine parts, also 
ndicated in the tabulation 
What's he 
per pound of waght saved by the us¢ 


titanium imstead of steel for engine 


1 


present cost 


irts 1 ndicated to be between $50 
nd S] f the heavier and mor 
( fab it 1 part ind $140 to $240 
for light ison parts such as com 
or blad But, Hanink savs, thes« 
figures ought not be used to discour 
the proper ippheation of titanium 

to aircraft cngines. Thev merely em 


phasize the pressing need for che iper 
production of titanium metal and the 
rapid development of optimum ma 
hining hniques 


There is ever reason expect hie 


WELDED and formed sheet metal fairing 
of Ti-75A showing welding detail. 


says, that rising production volume and 
the ultimate development of new pro 
duction techniques will provide sub 


stantial decreases in the cost of titannim 
in the near futur 

He reports it is not so hopeful that 
machining costs will ever be brought 
down to a level below that of austen 
itic stainless steels. But this, in itself, 


would not be an undue handicap as 


the stainless steels used f many parts 
in today’s gas turbine are themselve 
hard to machine lorging sts appear 
to be in about the sam tuation as for 


machining 
British Course for 
U. S. Turbine Men 


d course in gas turbine d 
sgn, adapted for U. S. engmeers, is 
being planned bv the British School of 
Gas ‘Turbine ‘Technolog 

Head of the hool, D. L. Brown 
now in this countr ] 
representative of government, industry 
ind the universities to determine the 
ubjects of most valuc 

The course lasts thre« 
currently set up as a post-gradu 
gram It includes lecture m the 
1 construction of ga 


theors ck 


turbines, on combustion, heat exchang 


cl fucl ind high-t mperatt hate 
rials and on the application of gas tur 
bines for roncration 

Location of th hool is at Farn 
borough, Tlampshi england. where 
it was founded in 1944 te British 
technician birst operated by Britain’s 


National Gas ‘Turbme Fstablishment 
ind taken over in 1948 by P r Jet 
Research and De clopment Ltd., the 


school is nationally ownes 
Cost of the course is estunated at $5¢ 
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Cutaway view of Clore Type 
lay before sealing in enck "Kk" b tically sealed relay. 
v 


offer designers 


wide range of relays 


and enclosures 


Long established as leaders in the des gn bitt ind more different series { Clare 


and manufacture of superior relays for hermetical ealed re ire now avail 


all types of industrial use, GC. P. Clare & ible to relay uset Within « 


ch “Tics 


Co. are ploneers in the devel pment ola ible variations of coil ind econ 


method of hermetic sealing which insures tuct specifications are possible. 


their long-life protection against untay 


| 
able atmosphre ric and environmental cor For a full treatn t { the ubject of 


ditions. ing 


Hermetic sealing, as practiced by Clare, hermetically sealed relays. write for Clare 


injects an ideal atmosphere of drv inert Sales Engincering Bulletin N 114 


fas ind seals to providk poermane 
immunity from the natural enemies of Address C. P. Clare & Co., 4719 West 
ind density Sunnvside Avenue, wag 10. Ulineis 


relays momture pressu 


changes, salt, corrosive fumes, dust and In Canada: Canadian Line Materials Lid., 


plug connector. fungt. 


Connection diagrams are clearly 
and permanently impzinted on 


First in the Industrial Field 


¥ ‘ 
Another type of enclosure (cut 
| away! shows compactness of ug 
N 
|| 
aye 
Foronto 13 
a 
enclosures by silk screen process. 
Vv 
| 


week 
tuition 
Further information i 


transitors 


DCI including phenomena, boundary layer 


characteristics and shock wave patterns 
will be considered 


vailable from 


Phe Principal, School of Gas ‘Turbine Information on the session is avail- 
lechnology, Farnborough Place, Farn able from Dr. Ernest H. Huntress, Di 
borough, Hampshire, England ctor of the Summer Session, Room 
107, Massachusetts Institute of Tech- 

nology, Cambridge 39, Mass 


Measurement Course 


special course in Aerodynami 

Massachusetts Institute of Technology 

The course is designed for engin Vickers Supermarine Swift 
ind engineering student ho h shares a British “‘super-priority’ 
obtain an clementary knowledge of t production order with the Hawker 
field. Measurement of mixing cffect Hunter, is * a premier high-altitude 


In stock . . . Prompt shipment 


We carry a wide range of steel products in our 15 plants 
strategically located to serve you. * 


A good many kinds and sizes are in short supply at the 
present time, but we are still able to take care of most 
requirements 

So when you have any problem of steel procurement, 
application, or fabrication, we will be glad to work with 
you 


PRINCIPAL PRODUCTS 


CARBON STEEL BARS Ii TUBING Sea 


ALLOYS — Hot . 


STRUCTURALS ‘ 


*LATES 
“ STAINLESS A 


BABBITT Five grades. a 
SHEETS hearing 
MACHINERY & TOOLS Ff | 

sbrica 


RYER | 


Philadelphia * Cincinnati 
Louis * Los Angeles ¢ 


* Cleveland 
San Francisco 


New York © Boston « 
Milwaukee St 
Seattle 


Plants at 
Buffalo Chicago 
Spokane 


Inc 


eph T Ryerson & Son 
Detroit * Pittsburgh « 


34 


fighter” according to a recent review 
of 1951 work of Vickers, Ltd 

Sir Ronald Weeks, chairman of 
Vickers, made the announcement and 


based his claim on the further develop 


ment of the raft made possible by 
increased engine power from the plane’s 
single Rolls-Royce Avon turbojet. 


Latest official published ratings 


iit 


the Avon credit it with 7,200 Ib. thrust, 
regarded in most informed quarters as 


considerably conservative. Sir Ronald's 
statement may be the first acknowledge- 
ment of an increased rating for the 


cngin¢ 
© Other Tasks—In addition to the Swift 
program, Supermarine’s development 
fiving of the 50S—butterfly-tailed twin 
Avon naval fighter—has been compietel\ 
satisfactory, and a production order is 
“very probable,” Sir Ronald reports. 
Production efforts at Supermarine 
plants have been confined mostly to the 


Attacker, straightwing single-jet carrier 
ircraft now in squadron service with 
the Roval Nav Recently, large addi 
tional orders for the Attacker and the 
Swift have been received, making it 
necessary for the firm to turn down 
Attacker orders from Pakistan because 
f shortage of capacity 
Vickers-Armstrongs is mentioned in 
two guarded announcements of aircraft 
work The firm has been asked to de 
sign and develop other important 
urcraft deriving from” the four-Avon 
Valiant bomber. And the design office 


is also at work on guided missiles 


24-HOUR WATCH 
\ new 24-hour-dial wrist watch is now ready 
The 17 


in a stainless steel case which is w aterproof, 


for marketing jewel Swiss works are 


antimagnetic and shock protected. A sweep 
second hand permits a stop second retrieve 
for synchronizing watches on a group flight 
The ot 
and radium permits easy night 


or landing action luminous dial 


silver grav 


reading. The new product is marketed by 


the Military Supply Company, 40 E. Oak 
t., Chicago, and the price will be $49.50, 


ot 
1,000 complete watches per week is set to 


including taxes. A production schedule 


begin immediately 
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GEARS and GEAR DRIVES 


We invite your inquiry on gears and gear 


mechanisms for either manual or power opera- 


tion of electronic ere 


Our plants have the facilities and experience to 


provide iedaiaiie service, including special 


: designs for your application as well as complete 
5° testing, manufacture, and inspection. Or we can 
provide economical production of circuit-control 
gears and gear drives to your specificatior 


Write or wire for further information 


1086 Polson St. Say Francisco 2 


117 N. Pelmer Houston. Teocar 

Room 212 Row Bidg., Deaver Colors 
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TWO MILES OF STEEL CABLE 


new designs. And we need a design 
team with the ability to integrate all 
these and backers with enough guts to 
get the design pushed through. 

The result could be excellent interim 
aircraft; they could compete with the 
first service missiles and round out our 
offensive air until the guided 
weapon comes into its own. 


pe mwecr 


One interesting difference between 


British and American aircratt de 

ractice 1s in th placing of responsil 7 
I 

tv for the design integrit 


The British ha 
Design Approval 
airplane is built, the Ministry 
which lets the contract 
fied with the 
ence of the chict designe: 


and must approve of the te 


led the 
Betore the 
of Suppl 


must be sati 


vhiat 


Scheme 


mid exper 
wid Ins statt 
st tacilitic 


Rr and other development aids at his dis 
posal 
INTERCEPTION TRAINING of jet pilots will be carried out against Goodyear Aircraft Before the airplane flies, the designer 
g 
Corp.'s tow target, shown here in artist's conception of preliminary design signs a certificate which savs that the 


New ‘Punching Bag’ for Jet Pilots 


Prelimimary design of a new tow target 
for traming jet pilots has been com 
pleted by the Goodyear Aircraft Corp 


tor the Air Force as part of a develop 
mental contract 

Goodyear's program calls for a one 
vear period in which to design and de 


velop the target and build 


cral prototype 


A canard layout has been chosen 
vith overall length of all-metal target 


ibout 30 ft. It ll train jet 


ct at ill 
n tec hnique 


urcraft pilots in interceptic 
it high 
peed 
Controls in the target will make it 
ome extent, cither b 


ititudes and high subsoni 


mancuverable to 


equcn I airect trol 


ufomatic 


requirements of the itions have 
been met. This certificate also define 


flight conditions of the airplane 


specin 


And this design re msibility tor th 
trom the towing airplane. Distance be urplane from start to flight also coy 
tween target and tug mav be as much much of the ment—turmislhied 


is two miles, and the target mav be other firm in the cratt 
towed in an offset position to one side 
f the towing craft 


kor landing, the tow cabk 


Thompson Joins in 


ke Ist 


itomatically when the target touch rT 
the ground. Skids are mounted at th W ork-School Deal 
lower tips of the vertical fins and on the Vhompson Products, Inc.—Case | 
forward fuselage belly Release of the titute of | line teamwork ha 
tow cable also blossoms a drag para ulted in the establishment of ten 
hute from the tail of the target 
Pent eet Wi tion-tume plant work 
done by the aerophysics department at Vhompson full tuition pavment 
Goodvear in cooperation with the Arma vill be § pe 1x and p de sum 
ment and ‘Tow ‘Target Unit of the ner work in the Thompson factory at 
quipment Laboratory, Wright Air urrent w2 th 
lopm« nt Cent USAT actiol iD issist for the 
tudent: financially, expericncewise and 


THRUST & DRAG 


One of these days we're going to 
need a new airplane. ‘This won't be a 
modification or an extrapolation of to 
day’s types, but it will be a brand-new 
concept in aerodynamic and structural 
design. All the signs point in this direc- 
tion. 

We've begun to reach the asymptotes 
on our aircraft design curves. Today's 
brand of humans are at the limits of 
inborn strength and need all sorts of 
additional mechanical supports and 
avionic brains to function at all in the 
cockpit of a fighter or highspeed 
bomber. ‘The airframe design hasn't 
seen any major improvement or change 
in vears; we still build airplanes by cut- 
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ting out small pieces, fastening them 


together into larger assemblies and ted will get broad management tram 

tacking these assemblies together into | ig Via Compan iformational material 

one piece. And most of our aerods hich they will reguiar 

namic concepts are where the Germans Upon gt iduation, the student would 

were in 1944, be considered for lar cmmplovment 
Sure, there are exceptions. Chanc« th the compan t he would not 

Vought’s Cutlass, Convair's XF-92A — be committed to it, n vill Thompson 

and Douglas’ XF4D are examples of — | obligated to hire him 

progressive design thinking. But only When the program is im full opera 


] 


the Douglas job could be called a re- tion, scholarships wil ur senior 
cent airplane—it was announced within — thirce juniors, t hy nd one 
the past two vears. freshman 

So we need a new method of making Winners will in June, sum 
airplanes which will be as much of an mer work will begin at once and ti 
advance as the monocoque structure — tion grants will start with the fall term 
was at its introduction. We need a new = Selection will be on th of char 


aerodynamic approach which forsakes acter, personalit | record, and 
35 degrees of sweepback and a 1.5 to 1 
taper ratio. We need an engine whose ind a po 
thrust will equal the weight of these 


AVIATION WEEK, June 30, 1952 


| 
Zi 
CABLE Zu 
| 
- 
A 


RUMMAN MALLARD 


Business is going up! 


Busy executives are taking to the air. Esso Aviation Products are chosen by many 
leading airlines, aircraft and engine build- 
ers. Look for the famous Esso Wings—sure 
sign of quality and service! 


More and more of them are flying their 
own planes or are using company planes to 
go places faster, more comfortably, entirely 
free of schedules. 

And in more than 600 airports they look 
to the Esso Wings for quality and depend- 
ability in aviation products and service. 


SOLD Meine, N. H, ¥t., Mass, I Conny 
Penna., Obio, D.C... va, W. Va. oe 
Fa., Alo., Miss, Tenn., Ark, 


Many of them also are finding new con- 
venience in the Esso Credit Card, honored 
from coast to coast. 
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A SAVING AT 


DARNELL CORP, 


DOWNEY, (LosAngeles County) CALIF. 


60 Walker Street, New York 13,N.Y. 
36 North Clinton, Chicago6, illinois 


Certificates 
Of Necessity 


ition for man 


ufacturer xpanding their defense fa 
lit inted by the government in 
the form of tificat t necessity 

In the ft ng list of recent certih 
t given, followed 
} luct or service, cost of construc 
wd for defense ex 
pansion but of httle likel than use 
ifter tl vansion, and the percentage 
f th anion t allowed for fast 
++ ist itt ) it prop 
ert t d iated n hve veal 
ith than 20-25 vear 
en. tt Hadley Pon f ift 
© American Tool and Die Co., L Angele 


@ Schroeder Tool and Mfg. Co., North H 

‘ f reraft part $23,409, 7 

Pacifie Airmotive Corp., Purbank, 
$46.4 65 


ACHK-Brill M 


Patter Aeronautical Co Ne irk J 

raft pment, $65,651, 

Aireraft Kadio Corp N J 

electror equipt t 600 

® Vietor Flush Valve Co., Ne ir} N. J 

pu 

Fairchild Engine and Corp., 

ff nt N y parts 


Buerk Tool Puffal 


@ Art Metal Construction Co., Jamestown 
ae reraft parts, $270,485, ¢ 
® Bendix Aviation Corp., rdnar 
: {8 


Bendix Avinatio 


Corp., Eclipse 


raft par 
ift pa 


i 
Inc., Little 


® National Automotive Fibres 
narachute i” 
Proctor Eleetrie Co, lelphia, a 
© Towle and son Co., It lelphia, aircraft 
omy er 344.589, & 
t 


1-T-E Circuit Breaker Co., Sp Pro« 

‘ reraft parts, $1,144,498 

® Bendix Kadio div Bendix Aviation 
p re Ma electroni equipment 

© Flight Kesearch Engineering Corp., Rich- 
aireraft parts, $40, 65% 

® Kobertshaw-Faulton Controls Co., Knox- 


I ner $200,800 
®@ Crosley div \ M r Nashville 
reraft rts, $14 
© Tann Corp., Detr lies and fixtures 
®@ Park Drop Forge Co., Cleveland, crank- 
ts f rplane ¢ nes, $95,578, 65% 
Oro Manufacturing Co Adrian, Mich 


ircraft parts, $ 8 


® Marquette Metal Products Co., Cleveland, 


raft parts, $ 9 

® National Water Lift Co., Kalamazoo, air- 

raft part 7 

© Condamatie Co., Detroit, aircraft parts 

® Nippert Electric Products Co., Columbus 

air raft marts $232.500 

® Stratford Machine Corp leveland, air- 
ft and diesel parts, $38,418, 80 

® Aireraft Precision Products, Ine., Oak 

Mict 1ircraft parts, $30,000, 65%. 

® Charles J. Schott, Herman Machine and 

Tool Tallmadge, Ot iircraft parts, 

$1 

Blackmer Pump Co., (irand Ltapids, fuel- 

t sircraft $16.54 
M. Laboratories, Ine Chicago air- 


part g109 1, 
© Woodward Governor Co., Rockford, 
ver for air aft propeller 2110.0 
@ Sampsel Time Control, Ine., 5} Va 
iireraft component ‘ 
Dixon Mfg. Co., Ine., ffey 
aireraft art 75/8 
© Hussmann Aircraft div H nn 
© Lambert Engineering Co 
Textool Products Co tne 
t 64. 7 
© Weatherhead t reraft part 
© Lovequist Engineering Co., | Angele 
sirer t part $ 
® Chiksan Co f nd 
© Lockheed Aireraft Corp ilmdale, C 
Allied ANireraft Co H wo ‘ 
Fran ‘ f \irecraft part 
Douglas Vireraft Ine he 
rplat nd 
tirplane ibasse ‘ 1 pa 
® Douglas Aircraft Co., Ine Santa Mor i 
iirplane I ind parts $134,759 
Cole Electric Co er City tircraft 
Forge Works, Ine., Paramount 
e and reraft parts, $30,651 
© 0 and M Machine Co., Ine La Angele 
iireraft component 916 
las Aireraft Co., Ine., Long Beact 
rplanes and parts, $243,803, 65 
wkheed Aireraft Corp., Buorbant 
r B47. 
Co ndale, Calif reraft 
Engs. tInce., Culver City alr 


liv Machine and Manufacturing Corp., 


Los Angeles, aircr pa $1 63 

® Deutsch Co., Los Angele aircraft par 
© Worth Mfg. Co., I \ ‘ part for 
cireraf $31.186. 80 

® Coombs Motor Co Watertowr Ma 
iireraft part $11,398, 

© Apex Tool Co Ine Bridgeport, Conr 
i raft part tf 77 

® Precision Gears and Products, Ine Pat 
ersor part $68.25 ‘ 

© Watson Mig., Co., Ine mestown, N. Y 
© Orenduff and Kappel Ine We 

I I N rer parts, $361.4 

Goodyear Aircraft Corp Akron, Ot 
iireraft part 7.68 

@ Nippert Electric Products Co., Colum! 
Ohi aircraft part $65.28 ‘AD 

®@ Hagen Corp Orr ‘ ( raft 
pr £920 000. 1 
° ral Tire and Kubber Co Bowling 
Green, OF 767. 65 

® Perfex Corp., M iukee, aircraft parts 
$11,866. 7 

© Gibbon Mfg. and Kesearch Corp., James 
ille, Wis uircraft and ordnance, $59,843 


aircraft 


© Beech 


Aircraft Corp., Wichita 
t 


1 Aireraft Corp., 


eraft and spare parts, $2 


k, air- 


© Sierra Tool and Mfg. Co., Glendale, Calif 


aircraft parts, $47,325, 80° 

© G. M. Giannini and Co., Ine., Pasadena 
Calif aircraft instruments, $4,449, 65° 

® Portland Copper and Tank Works, Ine 
-ortiand reraft engine compo 


ent a7 é 


England Tool Co., inton, Mass 
t pe 
LaPointe Plascomold Corp., 
Yonn., aircraft parts, $49,13¢ 

-Hartford Tool Co., Hartford 


rts, $157,4% 8 


art $ of 
Hart 


eno 


Conn., 


Ine., Hart 


rat parts. 


® Atlantic Machine Tool Works 
Contr 


ford Newlr 


Screen 
N. J reraft prod $48 é 
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AVIONICS 


BuShips May Have Plan to Clear... 


The Hurdles of Avionic Complexity 


® Standardized circuits, 


unitization studied, 


By Philip Klass 


Navy's Bureau of Ships may have the 


mswer to problem plaguing 


branches of the military service: how te 


keep growing quantiti mplex 
electronic equipment in operating con 
ition 

Ihe BuShips concept is directly ap 


plicable to aviation where the succe Ol 
tulure of 1 plane mission 1 compl tel 


dependent upon the performance of its 


dunn of B 


ik ( 

Ship lectron Dengn Standards 
branch thinks the nswer to the r 
hability and maintenan problem i 
what he call Circuit Standardization 
ind Unitization Ihe idea i till 
largely in the talking stages, but her 

what it means and how it might work 


Standard Circuits—Quinn would hav 


a competent technical group investigate 


ll types of complex electronic system 
to determine a minimum number 

basic clectromi ircuits (cathode fol 
lower, voltage unplifier local oscillator 
voltage doubler, et which could b 
used in the m ritv of clectroni 

tems Thi ircuits would then be 
standardized and printed in a handbook 


Under cathode follow 
imple, there might be a three, five or 
even ten different circuits shown in the 
handbook 

To design an autopilot, radar, fire 
control or other system, the designer 
would turn to this standard circuit hand 
book and piece together his system us 
ing basic circuits which most closeh 
meet his needs. Quinn thinks that 75 
S0% of the svstem could be designed 
using handbook circuits; only 20-25% 
would require original design 

Fach of the standardized circuit 
would be available as an off-the-shelf 
package from one or more different 
manufacturers. The circuit would com« 
is a plug-in type unit. (Ouinn calls the 
circuit packages “Basic Units” Ther 
might even be a choice of form factor 
(dimensions). 


Military Advantages—If successfull 


wits, for ex 
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They could cut design, 
production, repair time. 


STANDARDIZED single- and 


would ease maintenance and speed initial design-manufacturing cycle 


laun h d ind I 1 u 
the BuShip program uld 
tary 


e Improve equipment reliability 


e Reduce time required t 


troubl nd return equiy 
Quinn thinks 1 tion | 
5 or 10 is po 
@ Reduce need for high! 
nicians to k 
Quinn thinks a 50-7 
bl 
e Reduce number of spares 
military must stock 
> Industry Advantages— | 
ttant advantage 
The Bureau of Sh 
ha these 


4 


these Melpar units, 


@ Ease load on development and design 


e Reduce development 
@ Open avionics and milit: 


@ Make feasible use 


oF 
t to ary clect 
neoduction 
t man ft the ideas 
vh t BuS | not ongi 
How lected tl deas 
th ito th pecify 
> Impractical?—To th ho think 
39 
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APPROVED FOR THE 


CONSTELLATION’S 


WRIGHT CYCLONE 18 ENGINES 


Following a record-breaking con- 

tract from the Armed Forces for the 

new AG171, this great new Aircraft 
Plug has been approved for the engines 
of the Constellation. 

Utmost reliability has been achieved in the 
AC-171 through many engineering and struc- 
tural features, among which is the exclusive 
one-piece insulator. This insulator prevents 


flashover from contact point to shell. It also 


facilitates cleaning the terminal well, because GM 


it eliminates the dirt trap between the core 
AC SPARK PLUG DIVISION 
insulator and the shielding barrel insulator. GENERAL MOTORS CORPORATION 


40 
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OFF-THE-SHELF servo amplifiers like this | 


are now available 


cicctron ircuut standardization is im 
practi il, Ounn pomts to the vacuum 
tube itself In the early day ann | 
dio manufacturers designed and pr 
duced their own special 


vould remote control problems for 
for every new ag 


lect the best standard tube which 


ionally ut design, but | 


this i a small penalt compared to the 


] fits f both he dependable rotary 
pcnecnt or ) 1 tie ck One! 

nd the equipment u 13 LEDEX ROTARY snap action of Ledex Rotary 
SOLENOID OPERATED 


Would standardized handbook cir- | Solenoids is at work doing 


rig ind es im many remote contro! jobs in 

ma tinh ado 

Hie says the handbook basic circuit many products. Six basic 
hould be as dynamic and changing a modeis range in diameters 
dat tandardized vacuum — we a ith 

time to time new basi ircuit SUAPLIFY LINOTYPE from 1 to 3% 

vould displace older on Additional aoe torque values from 

uit ould | dded occasionally to 


pound-inches to 50 pound - 


Improved Relisbilitv—Befo inches. Various power link- 
ng a handbook eed r pr ln ages and types of mount- 
thon, it uld t the ful! test an d 
bugging” treatment to prove its design ings are available. 
nd its construction. “This would assur Let Ledex Engineers 
uni con nchon oO mec 
litary environmental conditions tary solenoids best suited 
More important, it would assure th for your products. Write 
ilitary that new lect i vstcems ar 
proven; complcteh for descriptive literature 


today! 


bility of few multi-stage basi 
unit h as IP strips (intermediate 123 WEBSTER STREET, DAYTON 2, OHIO 
trequen 


Single-st tits are preferred } 
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foda\ On befor new militar + 
quipment mpletely debugged, it 
frequently obsolete 
Quinn thinks that most basic unit i we 
vould be single-stage circuit How | 
4) 
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New spec ial switches are always being deve loped and put in prod 


ready to meet the ever-increasing demands of the aircraft industry. 


Shown here are a few recently designed MICRO precision snap-act 
of them built especially to conform with rigid “AN”, “MII und 
specifications, All of them were especially designed to meet indivi 
All MICRO pret ision swite he s for ure combine extreme ly sr 


and extreme accuracy with unsurpassed ruggedness of constructio 


operation and utmost resistance to vibration and accel 


MICRO engineers are specialists in solving aircraft switching problems. Theis 


is available without cost or obligation. Contact the nearest MICRO bran: h off 


SWITCH 


FREEPORT, ILLINOIS 
MICRO Snap-Action Switches... Honeywell Mercury Switches 


VISION OF MINNEAPOLIS - HONEYWELL REGULATOR C 


+ 
4 
. 
~ 
ae m switely nany 
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yea SWIFT ADVANCE of the jet and propeller 
turbine has opened new fields for research, de- 
velopment and manufacture of jet aircraft equip- 


ment. 


Every stage—from design to production—of such 
products as turbine engine starters, turbine engine 
fuel controls, air-cycle refrigeration units, hydraulic 
pumps and auxiliary drives and controls for guided 
missiles, presents a new and fascinating challenge 
for the engineering mind. 


Already the Hamilton Standard Division of 
United Aircraft Corporation—-the recognized leader 
in the propeller field—is deep in this aircraft equip- 
ment field. The projected program is the largest in 
its history because the new products will be vital 
to commercial and military aviation alike in the 


coming years. 


We want men who would like to pioneer in new 
fields — do creative engineering — enjoy freedom 
of decision— and want to build a sound career 
with other young-minded men in an industry with 


a future. 


At our new 10 million dollar plant in Windsor 
Locks, Connecticut—right in the heart of beautiful 
New England—you'll find excellent working and 
living conditions. It is near enough to major East 


Important Information Concerning 


ern cities and sea and mountain resorts to offer 
every cultural and recreational advantage. 


Our employee benefits include group health, ac- 
cident, hospitalization and life insurance, retire- 


ment income plan, paid vacations, and a liberal 
sick leave policy. Our progressive policy will pro- 
vide ample opportunity for your future growth. 
Actually, our technical engineering staff has 
continuously grown since the beginning of 


the Hamilton Standard organization. 


IMMEDIATELY 
WE NEED 115 EXPERIENCED 
ENGINEERS AND DESIGNERS 


Design, developn ng 3 ni 
resourceful find full opportunity at H 


HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONN. 
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lard 1 {the new equy 
h t of prot ting from wit! e the cor 
a {it 1 have in mind for a satisfying lifetime career 
mn Simply nd your resur to the Engineering Repre 
15 sentative Personne Det tment at the address listed 
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used in a wider 
incty of clectroni In addi 
tion, the justify 
scrapping faulty basic units imstead of 
gomg to the ind trouble of 
repainng them 
Functional Assemblies— 
vould package his circuit basic 
vhat Quinn calls “functional 
everal of which will make 
radar, autopilot, fir 


thev can be 


systems 
then 


military can 


ypon 


system 
designer 
units im 
issemblhic 


up the mplete 


| control or other svstem. The only limit 
on il size is that the functional 
ssembly be small enough to be easily 
handled by one man 
\s an example, Quinn savs that a 
dio recewer nmught be broken down 
mto the following functional assem 
bhic RI ection, local oscillator 
nd mixer intermediate frequenc 
unplhifier mad detector and audio 
mpliter; and (4) power upph \ 


ferent functional breakdown would 


bviously be needed for radar equip 

ment 

Fault Finding—When an clectron 
tem fail it should be capabk of 

beng put back in operation quickh 

Under the proposed BuShips program, 


that means pinning the fault down to 
one of cral functional assemblies and 
replacing the defective onc 
lo tell whether a functional assemb! 
faulty, the designer would establish 
me or more tests which when yx 


the assemb 


[his 


for manufacturing test 


med indicates whether 


performing satisfactoril 


must 
ne anvwa 


introducing an 
ropriat nput voltage and 
ing th m vituck 


mcasut 


pha frequc nev, 


or other characteristics of the functional 

cmbly output Where the output 
must be checked on thode-rav oscil 
loscope, Quinn would provid template 
to fit on the oscilloscope tube to show 


itistactory limit This criterion of 


functional assembly performance Ouim 
calls th index characterist 

] iult ioOlatine test equip it woul 
be de signed heck index 
tics of functional assemblic The a 
cmbhes themselves would be d: med 
to permit the fault isolator to b uckl 
ind easily conne ted for acce to input 
ind output terminals 

In this war 1 short series of “og, 
no-go” test mld quickly pin-point the 
faulty “assembly” which needs to be 
placed 
> Less Skill Required—W ith functional 
isscmblv construction and fault isolat 
ing cquipment, Ouinn is confident that 

man with little training npared 
to the highly trained techni now 
required, could trouble-shoot most 
complex svstems.. The same uld 
quickly make the need 1 rep mol 


by replacing the a ’ ith 
me off the shelf 


In the Nave. detective { 
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J 7-POINT PROGRAM 
~ TO SAVE MONEY 


MICROCAST investment cast aircraft engine blades and 
buckets were first in the industry—scores of millions have 
been supplied to rigid “specs.” Over 20 years of know-how are 
behind the MICROCAST 7-Point Program 


1. Conserve Critical Metals 2. Eliminate Tooling 3. Eliminate 
Machine Operations 4. Save Time—Speed Production 

5. Conserve Manpower 6. Engineer For Better Design 

7. Release Equipment acd Floor Space 


If your operation calls for small, intricately shaped 
metal parts —you will do well to investigate the 
Microcast 7-Point Savings Program. 


MICROCAST DIVISION 
AUSTENAL LABORATORIES. 
224 East 39th St., New York 16, New York 
7001 Sevth Chicage Ave., Chicago 37, Ill. 


Write for New Microcast Book ® 
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emblics would be sent to the ship 


board electronic shop for repair 
| 


shop would be equipped with test 


equipment designed to permit another 
semi-skilled technician to track the 
fault down to the defective basic unit 
but no further Drawing a replace 
ment from the stockroom, the tech 
mician would quickly plug it in and re 
| turn the now-operating functional as 
|} sembly to the stockroom where it would 
| 


be available for re-issu 


Fewer Spares— of standard 
red basi wit is build neg blocks for 
vide varicty of electronic equipments 
the kev t utting down th number 


must stock 


total 


but only onc 


You get All Weather Protection 
with SMITH-MORRIS 


centag 


fion 
If a standardized cathode follow 
basi unit Lise | for exampl 
eral shipboard rad nd radi 
1 smaller p entag of the 
cathod follower units n 1 b 
A clear inlet is the best protection against obstruction 
. . . adam wed or i \ \ t 1 ” 
by ice. Only retractable air inlet screens offer the 
advantage of a clear inlet for top performance plus which can be used in other tvpes of 
the essential protection for axial flow compressors equipment 


In this wav, Quinn is confident that 


when on or near the ground. 
rcuit standardization and unitization 


And duct closing doors, as shown, can now be sup- can case military supply logistics prob 
plied for ground parking protection and reduction of lems and reduce military expenditures 
drag in flight with an inoperative engine. This exclusive bor spare part 


Repair or Scrap?—T hic cost of collect 
Smith-Morris development offers appreciable overall P 


weight saving when both screens and duct closing doors pairing defective basic units may b 
af are required. ufficient reason for scrapping them 
" when they fail. This is particularly tru 
if cost is viewed in manhours. Further 
ORRIS yOMPANY more, p itted units mav not be repair 
JUL) ible because of the difficulty of “d 
: AIRCRAFT EXHAUST MANIFOLD SYSTEMS potting 
- GAS TURBINE PARTS AND ASSEMBLIES Ihe repair of ba unit vhen prac 
, tical. wouldn’t be done on hipboard or 
t advance bas« Faulty units would 
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— | pa i nit 
ae CS} In determining the number of pare ' 
vlich must be stocked in one location 
wy m shipboard, f Kamp) mayor 
—— tor the total n iber of these items 
e in use at that location lor exampl 
upp that im t hipboard el 
ant ty pe OSN7 vacuum tubs 
trpe ¢ tubs 
Vacuum tube mortality experience 
might she that a stock of 20° spare 
ad ayy OSN7s (equal to 10 of the 200 total 
| id quat for i month 
Obviously th ntage must be in 
| creased at least to 100 me tube) for 
th Lf \n n the maimtenance 
| man might drop 1 break this singk 
T pare as h es to plug it in, the car 
j must stock at ] t two or three H 
ij | identical tubes, de Or Pik nu 
| m one location, the vcr the per H 
46 
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The wi B COSTS LESS--DOES MORE 

wide-spreac acceptance of ome endix gnition The Bendix Ignition Analyzer is available for airborne 
Analyzer by airline operators, airplane builders and or portable-airborne installations with high or low tension 
magneto or battery ignition. Predicts spark plug failure 
‘ before it occurs ... checks spark plugs on a large, easy- 
standing efficiency. It will pay to find out more about this fo-read screen . . . costs less than comporoble onclysen. 


industry in general is the finest possible tribute to its out- 


outstanding Bendix product. Literature available on request. 


SCINTILLA MAGNETO DIVISION OF ‘ aii 


SIDNEY, NEW YORK 
Laport Soles: Bendix Internatione! Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbenk, Celiternie * Stephenson Building, 6560 Cass Avenue, Detroit 2, Michiges 
Brouwer Building, 176 W. Wisconsin Avenue, Mil » * $82 Market Street, San Froncisco 4, California 
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raser corp: ~ 
1. spark plug ' ‘ Royal puteh qirline® 
( Lockheed gireralt orp 
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TYPE 1251 


TYPE 1351 
Length, 3%" 
Weight, 1% ounces 
Tolerance, +2°F. 


TYPE 1451 
Length, 2” 
Weight, 1'4 ounces 


Undeviating accuracy that never “wears out”! 
You get this, combined with small size, light 
weight, and negligible rate-of-rise error, in Vapor 
mercury-tube thermostats. 

Like medical thermometers, accuracy cannot 
and does not vary. It's unaffected by altitude, 
vibration, dirt, dust, or moisture. Contacts are 
sealed—they're tamper-proof; can’t arc or burn 

and there's nothing to rust or corrode. Vapor 
mercury-tube thermostats retain their accuracy, 
whether in use or in storage. 


SENSITIVE, STURDY 


Each tube is individually hand-made, precisely 
calibrated, and shock-and-vibration tested for 
long-lasting durability. Space above the mer- 
cury column is filled with pure hydrogen at 125 
p.s.i. pressure. 

Vapor mercury-tube thermostats operate effi- 
ciently at temperatures from —65°F. to 600°F. 
Widely used for temperature control and over- 
heat detection by major plane makers. Write 
for the facts about these and other modern 
Vapor aircraft controls. 


be returned to overhaul de pot 
Great VTimesaver—| hie use of stand 
ardized | proven cucuits could greatly cut 


the print now required to develop and 


design new clectronmic systems It 
would not mean that the designer 
could sit down with the circuit hand 
book and in a few moments come up 
with the design or a new radar Hk 
would face une original circuit de 
velopment where standard circuit 
didn’t fit. In addition, he might need 
to design some mating circuits or net 


works to idapt Standard circuit 

Once th tem were tentatively 
laved out, the designer could quickh 
construct the familiar “breadboard” to 
prove system performance. lis labora 


tory stockroom would carry standard 


circuit basic units, much-as it now car 
nes standard vacuum tul resistor 
Capacitor ct 

With the breadboard uit finalized 
the major saving in design and drafting 
mianhour ould be mad pro 
duction design pliase of laying out 
every resistor, Capacitor, vacuum tube, 
transtorme t ld be la clim 
inated Basic units w nild bi ud out 
on the functional assembly together 
with any special circuitry which might 
he required 

Even though the individual basi 
mut Known to mect envirol 


mental conditions as individual com 
ponent 1 manufacturer would prob 
ibly want to build a production pro 
totyvpe te check for possible hot spot 


or other conditions resulting from. the 


irticular Javout of the basic units 

Vith the design ready for produc 
tion, lengthy lead time could be cut 

istically Lhe basic units would be 
ommercially available much as tubes 

istors, etc., are today. When thes 
raw materials Were received, the 
major part of the system wiring would 
ilready be complete and in place (within 
the units 
P Opening For Small Industry—Thx 
iwiomics and military electronics market 
is a tough one for the small radio or 
television manufacturer to crash. Hi 
gineering staff, of perhaps a dozen 
cngineers, 1s quite adequate for hi 
commercial business. But it is too small 
to undertake a major devel pment like 
a radar set, automati pilot, or fire con 
tro] svstem 

As these systems have grown mor 
complex, the military has been Santee 
to let contracts for complete sterns 
rather than for individual component: 
Otherwise the problem of integrating 
the components ito a working system 
becomes too difficult. ‘The result is that 
the small electronics manufacturer 
facilities are used onl partially or not 
it all 

However, anv one or more of the 
standardized circuit basic units would 
be an ideal assignment for a small manu 
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Tolerance, +-5°F. | 
VAPOR HEATING CORPORATION 


A New Fuel Lin 
by WHITTAKER... th 


\ 


ELECTRICAL 


—— CONNECTION 


PHOTO-ELECTRIC LIQUID 
SENSING SYSTEM 


This lightweight optical device instantly detects the pres- 


ence (or absence) of liquid in hose, tube or pipe. It uses no 


moving parts, places no obstruction in the passage 


Some important safety advantages it gives instant low 


fuel level warning... indicates completion of fuel transfer 


issures correct fuel system operation... operates valves 


or pumps in automatic liquid system. With slight modifica 


tion it indicates amount of boiling in fuel systems 


The Whittaker 


system is an ingenious adaptation of the 


photo electric sensing 


“magic eye.” It flashes a message to the 


cockpit at the exact instant that its light 


path is diverted by the presence or absence 


of liquid in the passage, or by the varying 


ratio of liquid and vapor. It operates with 


any clear or translucent liquid under pres 


sures from 0 to 200 PSI 


LIGHT PATH WHEN LIQUID 
Liquid Postege | prese an 
4 


UGHT SOuRCE 


LENS 


Protevetton Ce ; 


r De 


WM. R. WHITTAKER CO.,LTD. * S15 N. CITRUS AVE. * LOS ANGELES 38, CALIFORNIA 
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Flight Test 
Opportunities 


for 


e EXPERIENCED FLIGHT TEST 
INSTRUMENTATION ENGINEERS 
FLIGHT TEST ENGINEERS 
e FLIGHT TEST ANALYSTS 
Dealing with 
e GUIDED MISSILES 
e AIRPLANE SYSTEMS 
AUTOPILOTS 


The Missile and Control Equip- 
ment Laboratory of North American 


Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 


* SALARIES COMMENSURATE WITH 
TRAINING AND EXPERIENCE 


* EXCELLENT WORKING CONDITIONS 


FINEST FACILITIES 
AND EQUIPMENT 


Write now. 
Givg complete resume of education, 
background and experience. 


NORTH AMERICAN 
AVIATION, INC. 


Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


SMALL 


facturer. He 


immdex Characteristics 


would be given the desired 
tatement of 


input and er parameters, and then 


uit to wo 


Line Wanted—lhe in 
| militarv use of avionics and ele 
juipmecnt using some con 

im top. carck They wonder 

hether the U.S uld provide enough 

! nd clectronic gear to sustain a 


CHALLENGING 
POSITIONS in 


NEW YORK — NEW MEXICO 


CALIFORNIA 
ON 
GUIDED MISSILES 
for 


ENGINEERS 
ELECTRONICS 


Assignments on antennas, wave guides, 
radomes, instrumentation, telemetering, 
radar, gyroscopes, servomechanisms, 
autopilots, 


computors, circuits, com 


ponent and system design, production 


design, transformer design 


and pack 


aging and general electronics 


Write to Mgr., va Personnel 


‘BELL 


raft 


ORaAy 


Buffalo 5, N. Y. 


P. O. Box 1 


PLUG IN UNITS (left) with standardized circuits, 
assemblies like radar IF amplifier (right), under Lt. Cmdr. Quinn’s plan 


would make up standard 


shooting wat When expendable 
guided missiles, loaded with avioni 
gear, Come ito more gencral use, the 


problem will be more critical 
Ut | all major mdustnes today, prob 


ably tronics has made the least pro 
t 5 


ress toward mechanization Recently 
ome IV manufacturers have begun to 
dip o1 printed reuit tech 
niques to repla the 
hand-solder and han ition 
Ilowever, this my expensive todl 
ng wh ch in tied only when 
production quantities are high 
Production quantiti f today’s mili 
tury clectrome equipment are small 
mpared to LV production. Also, de 
gn chan mulitary ire tre 
quent a omipa d to th n i-VCar 
hange im 1\ design 
If basic circuit typ uld be stand 
udized as Quinn proposes, they could 
be used in a wide varicty of tems 
This would permit larg ile produ 
tion of basic units. Quinn thinks this 
then justify elaborate tooling and 


issembly-line te hinique 

Perhaps the quantit of a few of 
the most widely used circuit basic units 
would be high cnough to use automatic 
machinery for the entire manufacturing 
Several year igo, Sargrove 
Electronics Ltd. of England produced 
i machine for almost 

if 


mipletely aut 
matic production 
ivers. Only the loudspeaker and out 


put transformer had to be mstalled and 


operati 


wired by hand 

The Sargrove machine was designed 
to tum out 10,000 rad veck 
\ srmilar machin ild probably turn 
out single-stag ‘SI nit it even 
higher rates 
Long Road Ahead—At the moment, 
Quinn is trving to get BuShips auth 
rization to launch the progr vhich 
he frankly admits will be lon ficult 
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RIVET PROBLEM— 
Change in light mate- 
rial gages to heavy 
gages—light leads 
to heavy loads. 


METHOD— | 
What fastener? . | 


What tools? 
How much time? | 


SOLUTION— 


LIGHT GAGE 
RIVETING 


| 
| 
| 
| 


cance 
Sante gun with 
RIVETING She 681 It 


Hi-Shears permit the use of smaller 
and lighter riveting equipment 

hence, more speed and less worker 
fatigue. Since Hi-Shear riveting is 
accomplished with standard rivet- 
ing guns and squeezers, no ex- 
pensive pullers or special single- 
purpose equipment is necessary. 


8924 BELLANCA AVENUE 
LOS ANGELES, CALIF. 
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and expensive. He estimate 


might be fiy ft 
tarted before the first } 


reach the fleet It might 
five vears to real the fu 


lo implement the pri 
nically qualified group 1 


ught be a government agenct 


organization or ecti 
turer Chis contract 
inalyze th equipment ft 
ncluded in the program 
t! following st 
Divide 
classe 1. if 
cations receivers t 

@ Break down each class 
functional assemblic 


pow ct 


equipment into functional 


Ik’ am 


e Break down functional assemblies 


into Das reurt 


building block 


@ Seek common denominators of t 
design, by an l t! hicl 
can then be used t t t 
ized ling of b if t ial 
issemblic 

If BuShip les ft t 
im. ot} \ 
to part t 
implin f t 
quipments. T] r,O f t 
ntegration and ] 


> Time Is Ripe—| 
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t! ! 1 of. t 
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Servomechanisms, Inc 
Varicty of ri vst 
made up from b 
off the he lf 


BuShips’ function 
working on new 


implifiers wit] t 
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ENGINEERS — 


LOOK TO THE FUTURE 


WITH 


NORTH AMERICAN 


rhe engineering department that con- 
sistently produces the “best” at the right 
time—B-25, F-51, T-6, now the F-86 
Sabre jet series, AJ-1, FJ-1, FJ-2, T-28, 
B-45—offers engineers a real opportun- 
ity to become a part of the advance idea 
teams that are designing today for to- 
morrow and the future of aviation. Be- 
come a part of the outstanding aircraft 
engineering group in the aircraft indus- 
try by writing for complete information 
on career Opportunities at North 
American. Please include a summary of 
your education, background and expe- 
rience. 


North American Extras— 
Salaries commensurate with ability and 
experience ¢ Paid vacations ¢ A grow- 
ing Organization e Complete employee 
service program e Cost of living bo- 
nuses ¢ Six paid holidays a year e Fin- 
est facilities and equipment e Excellent 
opportunities for advancement e Group 
nsurance plan @ Sick leave time off e 
Generous travel allowances e Em- 
ployees Credit Union e Educational re 
fund program e Low-cost group health, 
accident and life insurance ¢ A com- 
pany 24 years young 


Aerodynamicists 

Stress Engineers 

Aircraft Designers and Draftsmen 

Specialists in all fields of 
aircraft engineering 

Recent engineering graduates 

Engineers with skills adaptable to 
aircraft engineering 


NORTH AMERICAN 
AVIATION, INC. 


North American Has Built More Airplanes 
Than Any Other Company In The World 
Engineering Personne! Office 

Los Angeles international Airport 
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USAF Pilots in Korea ‘Love That F-86’ 


® Versatility, ruggedness, 
high utilization praised. 


® Intricate systems stand 
up well in combat. 


By George L. Christian 


Fighter Base, FEA, Korea- 

there is no lull in the t f 
Here, and at two other fight 

it the front bi 

there is an un 

craft methodical] 

to the enemy, Most 

do not 

Around the Clock—! 

dusk fighters, mostly Am 

occasionally British Met 

too, are busily hustling of 

to perform a varicty of 

cnemy terntor 
Some photogr iph Ou 

kept up to the second 

tion of Communist 

supplies, aircraft is In rose 
Others go in “‘on the :deck dt k ba ' > Engine Report—And the 


bombs on enemy install vite f 
500- and 1,000-pound let! Rugged Jets— ha th 
of strafing and to t | 
companies the low 
Over the reconna 
bomber flights, 
cover. If the MiGs « 
department 
After dark th 
replaced bv the 
ngine 
the 
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mission for ten consecutive da in 
pite of two planes that returned with 
battle damag« The same squadron 
kept 94 of its planes operational for 
a period of over six wecks. Squadron 
engineering officers stress that they ex 
perience remarkably little mechanical 
trouble with the 1 . its svstems « 
its cngine 
From the Line—Ilcere are some ob 
ervations made by engineering 
maimtcnance per onnel at F-S6 combat 
bases 
e Tank problems. xternal wing tank 
sometimes nose up upon release, slid 
down the leading edge of the 
back wing and knock off th 
boom. Pilots sav landing an 
without an airspeed indicator 1s prett 
tricky business—thev follow a sister ship 
in if possibl Another problem is that 
it high speed, the tanks provoke tu 
bulence at the trailing edge of the wing 
flap resulting in cracked skin and pulled 
rivets 
Vhere is also a report of a tank flving 
into the fuselage, mppmg out a larg. 
section Another smashed into. the 
stabilizer hifting the whole assemb! 
Some tanks just fail to release 
e Pneumatic disagreement. Onc 
squadron praised the pneumatic system 
being “the only svstem on the ai 
craft that has been practically trouble 
free since the plane was put imto serv 
ice.” Yet at another base not many 
miles distant, engineering men did not 
like the pneumati vstem If you 
lose vour air. vou cant fire your gin 
ind that mav casily be fatal.” one offi 
pointed out e added that Icak 
the svstem were not uncommon 
An added quawk Wa that the pneu 
matic svstem held the bolt in’ th 
retract position, Sudden change t 
iltitude and tempcraturn could result in 
the bolt becoming frozen in the retract 
position making the gun imoperative 
This is being changed to Icave the bolt 
in the forward position here the gun 
heaters can provide ufficient heat te 
keep bolt thawed and in working or 
der. Pilots still will be able to hold th 
bolt open momentarih to cool the gun 
Bolts are also pulled back before land 
ing to prevent inadvertent firing in case 
of a hard landing 
e Power loss. One of the bigg 
lems from the pilots’ viewpoint 
of engine rpm. and power at altitude 
Onlv remedy is to replace the fuel con 
trol unit Los ot powcr 1 obviou h 
serious when tangling with a MiG 
whose good high-altitude performance 
pushes the P-S6 to over 40.000 ft 
P Project Javbird. The J-] fire control 
system, so instrumental giving 
pilots an cdge over the MiG, was being 
revamped and modernized at one F-86 
se. Called project Javbird, it involves 
ntatives from Sperry, AC Spark 
American Aviation, Set 


* ORDER GOOD/YEAR PRODUCTS 
FROM 


@ From coast to coast Air Associates is a con- 
venient source for Goodyear aviation products. Five 
strategically located warehouses maintain factory 

fresh stocks of more than 100 different tire sizes, 
pressure types, treads and casings and a com- 
prehensive inventory of commonly used wheel, brake 
and master cylinder parts 


Aircraft operators everywhere rely on Air Associates 

for genuine Goodyear parts and hundreds of 

other quality aviation supplies. Call your nearest 
branch warehouse today. Save money with longer 
lasting, highest quality aviation supplies from 
Air Associates! 


OISTRIBUTED BY 


DEALERS EVERYWHERE 


TETERBORO— 216.222 Union St Hockensock, NJ 
CHICAGO—53!5 West Stree! 
DALLAS—32!4 Love Field Drive 
GLENDALE—'23! Aw Woy 

MIAMI—? ©. Bon Airport 
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for accurate 


0-3600 Ib./in 


All wrenches meet Spec. #MIL-H 4034A 


Write For Catalog 


107A So. Fremont Ave.. 


V4, Positive lock 


t ‘ with toggle action 


High Strength Access 


Latch weighing only 3.2 
ounces, takes an ultimate load 
of 2,700 Ibs. in tension, 5,000 
in shear. Designed for panels. cargo 
doors, radomes, and similar surfaces. 
Suitable for either hinged or detach- 
able panels. Special pull-up and ad- 
justment features. Heavy duty toggle 
&'ves positive lock when flush 

Simmonds Cowling Latches weigh 
6 to 8 ounces, take an ultimate load 
of 7,000 Ibs. Pull-up is 34 inch. Sizes 
to fit cowling curvatures from 27 in- 
ches to flat. For bulletins on these 
latches, write to: 


SIMMONDS ....... 


AEROCESSORIES, INC. 


TARRYTOWN, NEW YORK 


Branch Offices Glendale, Calif. * Dayton, Ohio 


Dallas, Téxas * Washington, D.C. * Montreal, Canedo 


N 


Measurement 


to 750 Ib./in 


Love That ts 


tor 1 ympat ng the tw units The 
JXH units were still relatively new 
ind the runways had been smoothed 


it nsiderablh nce it was installed 
e Good brake. Squadron maintenance 
personnel spoke highly of the Sabre’s 
Bendix brak Although the compact 
t 1 severe treatment in stop 
the heavv, speedy iets whose clean 
tt tt] tance. the brake 
] iny tr ble-and ju very 
tt namfenan 
© Radio compasses made by Philco have 
low failure rate of 1/10 of 1 
Pressurization and ventiliting svsterm 
UR irch operat vell under tr 
ditions. Some leal problem 
i iwountered, but not ser 
@ bucl system f th urcratt 1 good 
It imple to operate, and does not 


leak. according to engineering officers 


ked if livdraulic fires caused am 
em in combat, pilots reported that 


it least two hydraulic fires had occurred 
planes of their squadron. Neither 
| It bly because at 
<trem titudes at which the 
t t ] h oxvgen 

t { nbustion 


) ngine ng personnel 
imed up the F-86 this wav. “When 


OFF THE LINE 


\ major accessories manufac turer bx 


Douglas service engimects Sav wing 
& DC hy 


thes ntd ha th 


Trend in design of refueling tricks 
Shell Os is sincle hose 


} 
tank tw tho 
fitted both nd under 
ving 


North American Aviation, Inc. is 


crecting a new thermodynamics labora 
torv to study thermal barner prob 
lems The lal a. costs 
$250,000. Th pany savs another 
f its research faciht the low power 
research react hich produ short 


lived isotopes for West Coast concerns 
iso can aid im man iation studies 
Related examples are the use of isotopes 
ta determin iting cfherenev of 
ils and rate of piston ring wear. More 
iccurat mtrol of the thick of 
urface coatin mav be possible 

Fewer rejects and improved parts 
handling at Bocing Airplane Co has 

ulted by taking the tine to see that 

| 


pcrsonne fully it th fin 

tion and cost of parts tl vorking 
on and just what constitut Chinnace 

Otten it is not i] dhe iht th 

defect in be t n th rt to b 
eicct th won 
for operation nd handlin 
ind lea it up to the worker’ 
judgment to t best results, Bocing 
1, 
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battle damage it can at 

ie | gh to withstand the rigors of com 

rsonnel. Failures of the ses refueling simult v take up 

Alhambra, Calif. | regulator's tubes, armature and field too much 1 t other 

— | ed in the un ing re ng op 1 \ 
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Engineering 


land-based performance 
for water-based aircraft! 


Take a good look at the Navy's Convair-built PSY 

three times better than any previous water- 
based design! This turboprop globe-roamer is as 
nimble as the best World War II fighters. A cargo- 
transport version, the R3Y, will soon be in service 

Further results of Convair’s hydrodynamic 
studies: the jet fighter-bomber “Skate” design, 
capable of sonic speeds anywhere; and now 
research on a supersonic water-based Delta Wing. 

Land-based or water-based, Convair aircraft 
are engineered for the maximum, the Nth degree 
of air power ...the Nth Power! 


Flags are U.S. Navy Signal for... Well Dene!’ 


Convair-Liner — unequaled for safety 

preferred by passengers and pilots 
more Convoir-Liners used 

by more oirlines than 

ony postwar plone 


Consolidated Vultee Aircraft Corporation + San Diego & Pomona, California « Fort Worth & Daingerfield, Texas 


% & CONVAIR IS ADDING ANOTHER 1% MILLION SQUARE FEET OF FLOOR AREA TO ITS PLANT FACILITIE MAKING A TOTAL OF MORE 
THAN 9 MILLION SQUARE FEET DEVOTED TO RESEARCH AND PRODUCTION PROJECTS FOR AIRCRAFT, GUIDED MISSILES AND ELECTRONICS! 
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ELECTRONIC COMPONENTS 


Pound for pound and inch for inch, there's nothing 
as complicated as modern military aircraft. As 
you go through the list of complex, intricate equip- 
ment responsible for the operation and success 
of these planes you'll] find Amphenol components 
and cables used in strategic applications where 
sustained top grade performance under all con- 
ditions is an absolute necessity. 

Manufacturers of electronic equipment that 
use Amphenol components know that they will 
perform as specified. And they know that whet 
ever their application problem may be they will 
find the answer at Amphenol for no other manu- 
facturer of electronic components has as wide a 
range of cables and connectors to meet the rigid 
Army-Navy Specifications. Write today for 
Amphenol's General Catalog B-2. 


AMERICAN PHENOLIC CORPORATION 


1830 SOUTH 54TH AVENUE + CHICAGO S50, ILLINOIS 


aM PHENOL) 


NEW AVIATION 
PRODUCTS 


Inventor Devises 
An “Aireraft Horn” 


Practically everv means of locomotion 
has a horn to wam persons of its ap 
proach—except — the urcraft Now 
Charles Adler, Jr.. New York inventor, 
spurred by accidents where disabled 
urcraft, making forced landings, have 
decapitated persons on the ground 
who were unaware of the low plane 
has released for general use a patent 
covering aircraft horn 

Ihe svstem is designed to throw 
sound sufficiently forward and down 
from the plane to give groundlings time 
to take cover. It would have an easily 
recognized emergency signal. The de 


sign is covered by Patent 2,43 


| 

Baby Actuator 

A new baby has been added to the 
family of Geneva-Loc actuators pro 
duced by the Pacific division of Bendix 
Aviation Corp 

It is a mimature actuator which can 
develop 100 Ib. u torque at 90 


deg./sec. The umt weighs 14 0z., meas 
ures about 2x1x4 in. and is powered by 
28 v. dx vstems 

Small size and hghtweight are at 
tributed mainly to development by Ben 
dix of an entirely new concentric square 
plit series motor whi h gives high per 
formance without the bulk and weight 
formerly required. Further simplifies 
tion is attained by building the integral 
switches directly into the connector 
[he motor mounting face includes ele 
trical connector pins which automat 
ically make contact as the motor is as 
sembled to the gear cas 

Pacific division of Bendix Aviation 


Corp., 11600 Sherman Wav, N. Holh 
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The power that puts Piper. Beech 


Doman, and man er plane 


American 


range— 


many famous American 
aircraft makers call 
on Lycoming for 


Whether such pow precision production. 
whether vour need 
development, or high-volume product: 
oflers extensive facilities and well-rounde 


Whatever your problem—look to Lycoming! 


For a more complete story 
and facilities, w noyou 


the interestingly i 


AIR-COOLED ENGINES FOR AIRCRATT AND INDUSTRIAL USE . 


Loox ro | NG = 


| WR Aa 
— +5 
| e 
\ — 
its “ ae 
ts “song” fills the air fa he Domon 
this is air-cooled powet practical, economical, depend bole 
wherever and howe rit is tise re than ts the 
ic power lestined to be the power { the future 
4 
IX 
18) 
it n Lyeoming’s varied activitic Be 
MEE strated booklet “Let’s'Look at Lycoming.” 
CT 
hit 
wal SION-AND-VOLUME MACHINE PAR © GRAY-IRON CASTIN . EL PLATE FABRICATION 
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OT 
as PRODUCTION 
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Tiny Hearing Aid 
Is Custom-Molded 


ipp! 
Administration 


type he dphone 
\ unit made by Hocks 
Portland, Orc 


110N Week May 26, p 


ribed in 


os 


Was CC 


Rad icadphones have taken a long \irphone molds the carphone to a 
ride om mimaturnzation smce World wax impression of the user’s ear, 
custom-molded eat viding a tight, but comfortable fit 
pecially fitted to the ear and phone stays in place regardless of mov 
lh more sensitive than their prede- ments of the head or plane, according 
i now availabl \ couple to Ray Hecox, the firm’s director 
i cen developed recently which can iles, and an experienced pilot 
ta , thout icht of headbands Development of the unit is the result 
1 leas i free at all times for of Hecox’s dissatisfaction with present 
t chatt sets, including some of the miniature 
First of th t ed by the ones, he say Some of these, 


waving a small earphone 


ind shpped ont when 


sold by Aiphone fn 
Laboraton 


AVIA 


pro 


while 
weren't fitted 


This is the only 
available wing nut 
that meets applicable 
requirements of 


AN-N-10 specification 
SERIES 


Cadmium plated carbon steel 
Withstands temperatures 


to 550 F 
17W SERIES 


Corrosion resisting silver plated 
steel, non magnetic Withstands 
temperatures to 800 F 


Available in =10-32 NF-3 
4-28 NF-3 threads 


and 


WRITE FOR SAMPLES 


Write on your letterhead for samples and ENGI- / 
NEERING MANUAL Manual contains dimensions 


tolerances and material specifications 


Manufocturers of self locking 
anchor nuts and bolt and nut retainers. 


811 AIRWAY, GLENDALE, CALIFORNIA 


{ 


Pressurizing Kit 


Airphone | ts volumic 
ontrol design o that r tion can't 
be madvertently t dd 1 below the 
heanng point Also, tl olume con 
trol can b cin ) cd if it 
fails, b 1 ti t to thr 
carphone 

Whisk quate im n to 
hearmg aid, the part more rugged 
weording to Hecox. It pposed to 
be 12 tin 1 isit than old 
fy pes 

Airphone, In Suite 309, Calum 
Bldg.. Miami, Pla 


\ pressurizing kit for aircraft rad 


vocal ind ther quip it ha been 
placed on the market by the Rome« 
divi ion of Le iT In 

Ihe kit gives di oil-free air at 


elevated pressures by means of its own 


I 
compressor and esigned to operate 
without interruption tor long unat 
tended period No lubricant is used 
in the Compressor As dehydrator 
air filter which can be inserted in a few 
cconds helps insure that there are no 
break intern tion of th 
pressurizing kit 

Lhe kit requires less than 4 cu. ft. of 
installation pace VCIE 13 Ib Sea 
evel capacity is 1.0 tt t free an 


per minute 
Romec division of | r, In Elyria, 

Ohio. 


Airport Lights 
Westinghouse engineer 


d 


have come 
high-antensity 
that they 
idjust and 


ht than old 


up with a 1 
light for instrument runw 
Claim 18 
maintain and lighter in wei 


imptier, isicr to 


type ones 

Phe assembly, operating on three in 
dependent 6.6-amp. seri ircuits has 
1 medium-intensity light on top (for 


good-weather nights) and one of high 
intensity beaming out of cach end to 
throw a penetrating light through fos 
haze and smoke 

Westinghouse Electric Corp., Pitt 


burgh 30, Pa 
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Flexible Metal Throat 
Feeds Fire in the Sapphire 


Here's the new Wright J65 Sapphire Purbojet engine and the . 
TiverLex® metal hose throat through which it gets its fuel. Flow 
must be regular and unfailing and the fuel line must be leakproof 2 me 

Trvercex Flexible All-Metal Hose fuels the J65 Jet because Trre ba 


FLEX has al/ the qualities essential to safety and 


Its convoluted wall 


efficient service 


structure assures flexibility ane 


freedom from the constant 


stretching and compression that 


take place in continuous solid 


wall tubing. Its all-metal construction provides great strength and 


safe. faultless y» rformance under eT tical pressure vibration and 


temperatures 


With vears of outstanding service in the aviation industry, TrTerLEX 


today leads the aviation field in metal hose developments. You'll find 


TIvTErLEX preferred for such applications as flexible shielding conduits 
, Ch f Titefiex fuel injection li for the Wright 
and ignition harness; oil and fuel lines: flexible air, water and hvdrauli« dng. tie 


J65. Tested for temperatures from —70 F to + 600 F 


connections. TrreErLEX Engineers and Designers have a vast knowledge and for pressures up to 500 ps 


of Trrer.ex performance and its unlimited possibilities. Original 


design work and problem-solving are important parts of our busines 


Let us help you solve vour connection problems. Write for literature 


Check products you are in TITEFLEX 


SEAMED AND PRECISION BELLOWS IGNITION HARNESS IGNITION SHIELDING 


= J lin 

ELECTRICAL RIGID AND FLEXIBLE 

CONNECTORS WAVE GUIDES: 
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FINANCIAL 


Common “tock Flotations in 1952 


\irline Financing Getting ‘Sticky’ 


reartion to stock offerings this vear has been dis- 


¢g. may make it hard to raise tunds later. 


FOR GREATER 
AIRPORT EFFICIENCY 


AR-2 FOR 108-135 MC BAND 


RADIO 
APPARATUS 
CORPORATION 


ame to 


k t 


t ttually at the same time 
> Continental Touch—Continental Air 
had the first 1952 offering, mar- 
its issue on Mar. 5. The 89,944 


hares sold at $8.50 per share to the 
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public, realized net proceeds of slightly This flotation va , 


less than $650,000 to the company through the ffering of “right 

(his was after underwriting commi stockholders. For each ten shar 1e] 

sions of $1 per share and expenses of duacdhelhh ; had the privilege of sub 
$26,230 In addition, Continental cribing to one additional share at 

pe its bank loan agreement to $21.25. This device enables the equit 

be able to borrow up to $4,500,000. All holders to protect their positi ¢ 


these additional funds will be devoted dilution and frequer 


to meet the financial requirements of of compelling stockholders t 

the company’s equipment purchase pro e the n ry addition t 

gram, expected to involve aggregate ex I'WA financing wa i f f . 
penditures of about $7,600,000 befor i number of aspect Th ipa or temperature testing 
the end of 1953 was required by the terms of it in the laborator 

> TWA & Hughes—Trans World Air mended loan agreement th tl J 


or in the plane... 


lines registration statement became quitable Life 
effective Feb. 28, 1952, but its fina 
ing was not completed until Mar 


. Constructed with the same care as 
our aircraft temperature indicators, 
these pyrometers bring “aircraft 
quality” to the test engineer 


So little in weight 


BRAKING 
SAFETY! 


MODEL S58PY, above, has been used 
extensively by leading motor car manu 
facturers for road testing on the “Proving 


Grounds where performance counts 
Housed in rectangular bakelite case, has 
6” hand drawn « ale and is fully compen 


sated for ambient temperature ” Made in 
ranges listed below, with suitable ther- 
mocouple materials 


Westinghouse 
AP-1 
Brake Valve 


Operating pressure: 
3000 psi 


Proof pressure 
4500 psi 


Burst pressure: 
75Q) psi 
Weight: | Ib. 


MODEL 23B, left above, has same type 
movement as our aircraft pyrometers. 
Housed in flanged. 4” round, bakelite 
case for panel m 


MODEL 20B, right above, has same 3” 
steel case and same movement as our 
aircraft panel indicators. Both are fully 
cold-end mpensated and available in 
standard ranges listed, with suitable 
thermocouple materials 


Just a pound of prevention is worth 
untold savings in safer operation and 
protection Of aircraft equipment. The 
Westinghouse AP-1 Brake Valve 
weighing no more than a pound 
assures control of any degree of brak- 
ing pressure in conformance | with 
runway conditions. 

The Westinghouse AP-1 Brake 
Valve permits application of a regu- 
lated pressure ... as compared with 


dumping full braking pressure by 
other means. Used as an emergency 
brake, it minimizes the hazards of 
overbraking with the attendant risks 
of tire skid, ground looping, and 
tire bhlow-out 

This brake valve possesses a main 
taining feature whereby the degree of 
pressure ts automatically maintained 
against overcharge or pressure drop 
in the braking system 


AIRCRAFT SECTION 


ESTINGHOUS 


AIR BRAKE 
WILMERDING, PENN 


INDUSTRIAL PRODUCTS. DIVISION 
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STANDARD RANGES—Al!l Models 
FAHRENHEIT 

Zero to 400. 600, 800, 1000, 1200, 

1600, 1800, 2000 and 2500 
CENTIGRADE 

Zero to 200, 300, 400, 500, 600, 800, 

1000, 1100 and 1400 


Furnished with white scales, black mark- 
ings and pointer or, with black scales 
markings and pointer if specified 
st results use LEWIS Thermo 
couples, Leads and Selector Switches with 
these instruments. 


THE LEWIS 


Monutacturers of Complete Temperatura 
Measuring Systems for Aircraft 


NAUGATUCK, CONNECTICUT 


Wis 
7 Lt | 
— <> sé 7 
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4 
i 
@. 
ip 
- 
4 
a 
2 
61 


NEWEST U. S. FIGHTER-BOMBER, Kepublic’s F-s4h Thun- 
derjet, built for exceptionally long operational range, is 
equipped with Fenwal Over-Keat Detectors. These instant- 
acting Fenwal THERMOSWITCH © over-heat units are 
specifically designed to meet the exacting fire-detection re- 
quirements and rigorous environmental conditions of every 
type of modern aircraft 


FENWAL QUALITY CONTROL LABORATORY. Thorough func- 
tional testing and statistical inspection keep Fenwal as- 
semblies up to highest standards of accuracy. Fenwal mass 
production keeps pace with the aircraft industry's constantly 
growing demands for THERMOSWITCH units of many 
different types for temperature control and detectior 


AS INSTALLED IN THE THUNDERJET, the Type 17543-16 
Over-Heat Detector is a compact, hermetically sealed 
THERMOSWITCH thermostat in which the shell is the 
element I asy installation, positive 
f maintenance are among the 


ce tor 


temperature-sensitive 
detection and simplicity 
major advantages of this scientifically perfected devi 


aircraft over-heat protection. 


VOLUME PRODUCTION—PROMPT SHIPMENTS. A section of 
the Fenwal shipping room, showing goods destined for some 
of the most prominent aircraft manufact rs. A sustained 
high production rate assures speedy delivery of all types of 
Fenwal aircraft controls ta on the Fenwal 
units that will best meet your own lar requirements, 

ind, Mass 


write Fenwal, Incorporated, 126 Pleasant St., As 


THERMOSWITCH 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 


- F 1 Over-Heat Detectors Protect Republic Thunderjet 
4 
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ubsequentls deterred to Mar. 31. 1 52 
The Hughe lool Co., which owned 
1,783,828 share or 74 of the total 
tock outstanding, agreed to purchase 
ufhicient shares of additional stock to 
provide the airline with net proceeds 
itter deducting expenses of the financ 
ing, of at least $5 million. Of the 242 
YS7 shares offered to stockholders, only 


36,004 shares were subscribed to b 
others than Hughes Vool Co I hic 
latter took down a total of 
hares to proy ide the necessary funds to 
meet the $5-muillion requirement in 


idditional ¢ ipit il 

Moreover, under the terms of the 
same loan agreement, Hughes ‘lool Co 
consented to make an additional $5 
million available to 'WA by Dec. 31 
1952, through the purchase of mor 
common stock or subordinated convert 
te 23 note During th itlendar 
car 1952 IW A will be called upon to 
inake expenditures of about $51,257 
O00. Of this amount, almost § 
hon represents payment of principal 
ind interest on debt. The bulk of th 
expenditures, $32.3 million, is to be for 
the purchase of aircraft and related 
cquipment. Chattel morte 
ing 1s being used to upplement TWA 
capital requirements 


P United Rights—The largest stock 


mini 


igc finan 


fnancmg wa undertaken b United 
Aun Linc when it offered 223,865 
hares Of convertible preferred stock 
through rights, realizing about $21.7 


million in the proces 


on of a previous preferred seri Phi 
rent 
of 


tor each share of preferred and carried 
44 dividend rat St kholder hid 
not clect to ibscribe to all th i 
hares offered and the underwriter 
re forced to absorb some 40 of 
the entire issue or almost $8.7 millon 
In addition. United ranged tor the 
le of S10 million in a new seri if 
lebenture to msurance mn 
patiics on top of a previon last 
outstanding in the amount of $1] 
Further, to upplement. it 
sources if required. a bank credit of 
$16 million iS arranged in addition 
to the $8.4 million outstanding \l! 
ot these funds and credits are designed 
to help meet capital requirement f 


$47,155,000 during 1952 and 195 
> Pioneer Success—The most su 
ful public financing belongs to Pione« 
Air Lines, In Phe underwriters sold 


virtually the entire issue of 75,000 add 
tional share it $12.50 per share Th 
company realized $11.00 net per shar 
or a total of about $802,000 after all 
CXPeNse 

Together with a bank credit of $2 
milhon and the proceeds of $1] i] 
lion from th le of its DC-3 equil 
ment, Prone has been ible t wan 
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E. J. Thomas, President of the Goodyear Tire & Rubber Co., says 


49, DENT SANFORD, OF OUR CAL PLANT, HAD A MUNCH 


Write for “THE AIR FREIGHT WAY TO 
LOWER COSTS AND BETTER SERVICE 


the Flying tiger line 


OFFICES IN PRINCIPAL CITIES - GENERAL OFFICES LOCKHEED AIR TERMINAL BURBANK 4 CALIFORNIA - CABLE. FLYTIGER 
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he 

} am = a 

Standard Practice 

j 

ROM BEHIN 4 HOSE PARTS AND OVERSIZE TIRE 

Thousands of America’s leading companies are using Flying Tiger Air Freight. Are You? i Bs 


MAKE 


designed control. 


SERIES P904 


Sensitivity: 


PRESSURE SWITCHES SERIESD 
M800 


Gage, Differential, Types 

Actuating Pressure Range 
200 psi 

Mediums: MIL Fuels, 
fluids, air 

Electrical Rating: 28 VDC 3 Amp. 
inductive to 45,000 ft. 

Complies with A.F. environmental 
specification 41065-B 

Over 80 different types designed 

and produced 


2.5 psi to 


hydraulic 


T100 


Mediums: MIL 


45,000 ft. 


AIRCRAFT REPRESENTATIVES 
NORWALK, CONN 
Joho S Hammond, Jr 


CLEVELAND 29, OHIO 
Jay Engineering Co 


By 5413 Pearl Rd P.O. Box 775 Edwards St 
LOS ANGELES 43. CAL SEATTLE 2, WASH 
Stanley R. Bret 
4545 West John E. Freeman & Assoc 
1529 9th St 


Project Engineers 


Conodian Affiliotes: T. C. CHOWN, LTD 
1440 51. Cotherine St W., Montreal 25, Quebec + 


50 


AIRCRAFT DIVISION 


of Aute ymatic Controls—\ 


Ty pes—/ 


Actuating Pressure 


Actuating Pressure Range: 
Electrical Rating: 


Temperature Range: 
Prooj-?’ressures up to 7500 psi 


ROSLYN HEIGHTS, LI NY 
John S. Hamer 


hn E 
4913 East Lewis Street 


PRESSURE SWITCHES 


Greater safety for your planes is the goal of every Aerotec 
To cover every possible contingency, our in- 
strument specialists have developed hundreds of different types 
of controls. Below are a few typical examples of Aerotec pressure 
switches covering a host of applications. Aerotec is supplying 
thousands of controls of these types to meet today’s demands. 
They are playing an important part in raising the high standards 
of safety on commercial and military aircraft. 


qseEnsitive LOW PRESSURE SWITCH 


Differential ‘ype Ram Air 
Mo” HA 
1.50” H,O to 


3 psi with differential of 20°, of applied 
pressure 
Electrical Rating: 23 VDC 5 Amp. inductive 
Complies with A.F. environmental specifica- | 
tion 41065-B 
For stall and flap warning applications and 
as safety switch for cabin de-icing heaters. 


QHIGH PRESSURE SWITCHES SERIES 


28 VDC 5 
—65 


We invite your inquiry. Write 
or call any of the following: 


Freeman & Assoc 


THE THERMIX CORPORATION 


GREENWICH, CONNECTICUT 


Toronto 3. Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONNECTICUT 
ves: Regulating, Relief 


Designers and Manufacturers 
and Check ty pe Pressure Switches: Gage, Altitude, Differential and Absolute 
t op bot tom or side mount ed- Single, Dual 


200 psi to 5000 psi 
Fuels, air, hydraulic fluids 


F. to +170° F. 


DAYTON 3, OHIO 
Jay Engineering Co 
1517 East 3rd Street 
8, KANSAS 


or Tandem 


Amp. to 


a new fleet of nine Martin 2-0-2s and 
inake a deposit of $150,000 toward the 
purchase of five Convair 340s. The 
total capital expenditures, including 
cost of all necessary spare parts and 
engines, training and transition ex 
penses will come to about $4,180,000 
> WAL Stock—Western Air Lines also 


came to market with a stock offering 
through rights. In this instance, the 
underwriters were forced to take down 


more than 26% of the total issue. ‘The 
total realized by the company was some 
$1,730,000. A long-term bank credit 
not to exceed $6.5 million was also 
arranged to provide capital funds when 
needed. Western will apply these pro 
ceeds toward equipment expansion pro 
gram consisting primarily of the acquisi 
tion of five DC-6Bs. The planes alone 
will cost $5.5 million, upon which prog 
ress payments of $1.3 million were last 
reported 

Prior to its public stock underwriting 
at $11.50 per share, the company real- 
ized some $234,375 as a result of the 
exercise of option ‘d Id by its president, 
C. Dinkwater. Total options held 
were on 25,000 which for all 
practical purposes were exercised at a 
price of $14,625 per share. The presi 
dent achieved a capital gain of $110, 
000, and the brokerage firm realized a 
discount of $21,250 
> Effect on Future—The failure of the 
trunk airline financing, although the 
ompanies involved ceived the full 


shares, 


proceeds sought, may be expected to 
have an adverse effect on subsequent 
industry financing that must be under- 
taken. It is noteworthy that the air 


transport industry is committed for 
ibout $350 million worth of new flight 


cquipment for delivery between now 
ind 1954 Authorities assert that, 
should turbine engines be ordered i 


the near 
ments of the 
ten vears can easily 


future, total capital require 
industry during the next 
approach $750 mil- 


lion 
Ihe credit standing of the airlines 
must be improved considerably if the 


required new capital is to be raised on 
reasonable term Chis will necessitate 
sustained good earnings for the period 
immediately ahead 

—Selig Altschul 


me I was te the 


Matado 


They pilot 
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MANY 5-47 JET ENGINES, built by General Electric, which power some of America’s top militery 


ew Clifford Jet Oil Cooler 


gircraft, keep their oil cool with Clifford all-brazed liquid-to-liquid oil coolers 


4 


METAL BELLOWS 


EXCHANGERS 


CLIFFORD HEAT EXCHANGERS 


CUSTOM ENGINEERED FOR MORE EFFICIENT BTU TRANSFER 


In the new G-E J-47 turbojet 
Clifford engineers met the 
jection demand with a new 
veight, 17-pound fuel-oil cooler 
which withstands up to 1,000 psi 
re on either the fuel side or 

side of the cooler. This cooler 


is now in use on many J-47 engines. 


Their superior weight-strength ratio 


IS a resuit of ( 


fford’s patented 
brazing method and accurate pre- 
testing in Clifford's wind tunnel 
laboratory ... largest and most 
modern in the aeronautical heat ex- 
changer industry. For further de- 
tails on Clifford All-Aluminum Oil 
Coolers for aircraft of all types, con- 
ventional or jet, write Clifford 
Manufacturing Company, 136 
Grove Street, Waltham 54, Mass. 
D of Standard-Thomeo: 
( j ition. Sales offices in New 
York 17, Detroit, Chicago 1, Los 
Angeles, 
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America 


Lumbermen and Beechcrafts work together 


pany-owned Beecherafts. and help Americ 


neerns today get more 


Ke. men in almost 50 lumber e 
ned Bees They go when — by ippiving travel speed to defense 


done With Companv-own i 
n-th pot production ilike Apply 


] 
na Cons 


Beecher it tr 


they need to they vive those dis jobs “o 
t tue your business operations, Call vour 


rwrt Oday on Vour 


tttenti 
ition. Wichita Kan 


ireratt Corpor 


! 


BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 
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AIR TRANSPORT 


Douglas Projects Air Cargo Trends to 60 


® Six-fold increase is seen 
with 12-cent ton-mile. 


® Low cost of converting 


passenger design cited. 
By I. Lee Moore 


\ six-fold mcr 
ume by 1960, based ¢ 
to 12 cent i ton-muil 
projected im oan 


ind equipment tud 


i\ ulable 
based p! 
passenger aircraft, wil 
forcibly to airfreight operator 
early period of growth,” Doug] 
That is be ngine 
t « i mom 
a § il fi ind the 
tenance co ittainable from 
proven engines” are nece 
crations on narrow proht margm 
P Speed Waming—Another Dougla 
future design possibilitic 
peed won't help much 
i rgo. That is because 
sent cargo types ilready can pan 
continent overmght. Thus, Doug 
reasons that future speed 
can only aid air cargo busine 
thes ult in lower ton-mile op 
erating cost 
As to turboprop power, Douglas pre 
dicts it “can open up a new 1 of 
profitable operations to the airfreight 
industry Yet it will not be useful 
until a new airframe is designed for it, 
Douglas claims, because present air 
foils and wing geometry aren't de 
signed for the 500 mph speed ind 
40,000 ft. operating altitude wher 
turbine engines become economical 
Aviation Werk June 16, p. 91 
> Passenger Planes Cheapest Now—In 
its study, Douglas explains why it hasn't 
built a « mpletely cargo design 
Douglas agrees with the Air Force, 


AVIATION WEEK, June 30, 1952 


TON-MILES PER | 
MILLIONS 


GROWTH TO DATE _ 
| 
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CHART 1—Projected ton-mile rate decline to 1960 


AIRPLANE A CURRENTLY 
IN CARGO OPERATION | 
= 
+ 


+ 


| | 
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| 
BASED ON 1951 PRICES — 
i 


DIRECT OPERATING EXPENSE (CENTS/TON-MILE) 


| | PRODUCTION QUANTITIES 
| | | | 


| | 
| TREND OF AIRCRAFT ECONOMY | | | 


10,000 30.000 


PAYLOAD — POUNDS 


CHART 2—Projected decline in direct operating expenses 


| 

i 

i rate decline 

ght econom 
by Douglas An | 

if 
to date, Douglas s i steady rate of 
Chart 2). To date, that has con 
be« iuse the b gecr th pln got 748 950 vee 
to empty weight (Chart 
H Ly ugla notes that m T T 2 

creasing pavioad can lower ¢ — 

| | | | | | +—4 

| | | —+— T 

ocean | | | 

| 

| | 

+ +— ‘ 

| | | | 

| 
| 
| 

| 

67 


TREND OF LOAD CARRYING EFFICIENCY 
PAYLOAD / OPERATING WEIGHT EMPTY 


PAYLOAD — POUNDS 


CHART 3—Payload empty weight ratio 


ind cargo airlines that “from a 
standpoint (to cut 
utilitarian, pod 
tangular cross 


floor, and 


loading 
cost i 
fusclage having 
ection, truck-bed height 
loading doors fore and aft 
nts the 
depreciation 


indirect 


boxy 


large ol Vi 


oush repre idk i] 

But the 
be so much higher on 
treighter design that it 
than offset the improved indirect cost 


Douglas illustrates thi 


charge would 
im exclusive ait 
would morc 


contention 


Chart 4. Uhe chart indicates that if 
the 17 DC-6As now under constru 
tion were designed solely for airfrceight 


operation, they would cost 
cach, compared with the present. price 
| 
the development expense with 

lanes of the DC 


vossible b haring 


mor 


than 200 passenger p 


Dept ciating these prices Ove! ven 
cal ou get direct operating cost of 
2 cents a ton-muile for the special an 
tre ehter, inc ni 5.4 cit for the 
onverted passenger type 
Other Advantages—And Douglas cits 
ome additional advantag of 
crating pa nger-typ ing pial 


Passenger operation whenever thi 


cms advantageou nrcoach 
bination line passenger harter 
line 
@ Less inventory of spare part 
becaus of tandardization wit! t! 
big passcnger flect 

Less training expense for th 
reason 

Kquipment interchange bet 

Wricl 

e@ Greater resale market since the m 
ket will melud both i incl 
OPE tor 
> Cargo Plane Coming—By | 

ever, the artreighter market would cor 
ist of 148 DC-6A equ lent 
ing the average airfreight rate drops to 
12 cents The airtreight 
busin then would be almost t 
thirds the ize of the passcng rliner 
market, based on Douglas projections 


of both 
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VARIATION OF AIRCRAFT COST WITH QUANTITY 


COST PER AIRCRAFT (DOLLARS PER POUND OF WEIGHT EMPTY) 


$52 POUND 
$2,660,000 AIRCRAFT 


8 20« TON-MILE $22 POUND 


$1,100 000 AIRCRAFT 
5. 80« TON-MILE 


—) 


THEORETICAL VARIATION 
BASED ON 1951 PRICES 


CHART 4—Aircraft designed solely for airfreight vs. modified existent type 


DESIGN PAYLOAD 


17 


100 
NUMBER OF AIRCRAFT PRODUCED 


DESIGN LIMITATIONS 


POUNDS 
50,000 
PAYLOAD OF MINIMUM AIRCRAFT 
THAT CAN BREAK EVEN eee 
RECT AND INDIRECT EXPENSE VHILE 
OPERATIN A N 6 A FAC 2 
PRESENT TRAFFE LEVEL OF 
LARGEST AIRFREIGHT CARRIER 
OC-6A 
30 000 
00 
C-54 
Airplane A 
“ ob 
C-47 
t 
10 70 ) 40 
TON-MILES QUARTER 
(MILLIONS) 
CHART 5—Design payload traffic volume ratio. 
\ freight rates continue to dc Profits—In its bid urine buving 
it not improbable that of the DC-OA, I ites that it 
t market te urcraft may on is the “first new lane capable 
da \ | that of passenger aircraft, of gencrating a pr current trathe 
Dougla nelu Some time befor level illustrated 
that, Doug) mother manufacturer hypothetically in which as 
presumably will have come up with a sumes that the md its com 
trictly-cargo planc petitors are built price 
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shown here 
that 
volume), the 
must be to 
actually 

trafic 
rate. the 


hold direct costs, because 


The profit curve 
onstrates the paradox 
the trafhe level 
the (new) aircraft 
even What this 
that the smaller the 
at any 
Carricr must 
indirect (overhead) costs are higher at 
the reduced business volume 

Chart 5 indicates that 
largest airfreight carrier 
ibove the break-even 
the DC-6A if vou depreciate 
petitive craft shown at 195] 
tion costs 
About the Douglas Figures—Pay load 
speed and cost values used by Dougla 
in this study are based on a tnp lengtl 
ot “00 mi 


The Airplane A 
C-46, pri ed at 1951 production cost 
In Chart 2, the C-46 operating cost 
1s also shown with an X Dougla 
ittributes the ibnormal cconomy” of 
the C-46 to an 


war surplus 


larger 
break 
means is 
potential 
lower a 


given revenue 


Slick Au 
rets 


ith 


wavs, 
curve onh 
ill com 


construc 


shown 1 th 


werage mvesfment m 


of $50,000 per plane 


Italian Airlines 


Report on 1951 
McGraw-Hill World Nev 


Rome w Alitaha ¢ 
14,205 sscl I ind S91] 
cargo 2,175,964 
Italiane 
#.370,148 million m 
italia t th nd of the 
howed a § 0 deficit while LAT m 
profit 
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Airlines Get Look 
At Approach Coupler 


ri recent] 
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» Lower Ceilings—Lear 
mend such extreme | 
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plane from foll 
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Atomic ‘Transports 
Seen as Next Step 


ind 
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CLEVELAND TRIES HANGAR-FINANCING PLAN 


Lack of feder 
land Hopkins \irport from expanding hangar 
facilities. A general contracto 
the Citv of Cleveland the 


then coordinate 


inds will not stop Cleve 


will rent from 

' 
necessary land 
financing and con 


to right of 


design 


struction of the new facilities 


then lease them back to the city 
lithe will revert to Cleveland 
end of that tin Letters of 


for rentals in the $3.5-million project have 


terminal 
for 25 vears 


it the intent 


ilready been received from future airline 


ind non-airline tenants 
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1tomat ip the cco! mit to t lopment 
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The McDonnell F2H-3 Banshee, latest of the Banshee 
series, has greatly improved rodar, permitting occom 
plishment of combot missions under ali weather cond: 
hhons. more powerful armament and increased internal 
fuel capacity It is being produced under one of McDon 
nell’s eyght current military production and experimental 
contracts 


JOIN THE TEAM 
THAT BUILDS THE BANSHEE 


CURRENT OPENINGS 
Design Engineers 
Project Engineer — Helicopter 
Senior Propulsion Research Engineer 


Senior Aerodynamics Research Engineer 


Senior Dynamics Research Engineer 
Electronic Research Engineer 
Senior Engineer — Package Design 
Dynamicists 
Stress Analysts 
Aerodynamics 
Electronics Engineers 
Master Planners 
Tool Designers 
Cost Estimators 
Production Planners 


ENGINEERING GRADUATES 


Many June engineering graduates 
have recently started their career 
with our company in a variety of in- 
teresting assignments. We still have a 
number of excellent starting positions 
for young engineers and invite their 
inquiries. 


YOU'LL LIKE WORKING FOR M.A.C.! 


For more information about 
McDonnell and St. Louis, 
mail in the coupon below. 


DAY 


AND MAIL TODAY],,,, 


Techn.col Placement Supervisor, McDonnell! aft Corporat ian 
Box 5I6 Louis 3, 

Nome 

Rote 

Pree 


Air Taxis Are Hit 
By Copter Regulation 


The National Air Taxi Conference 
has asked CAB to drop its new regula 


tion forbidding air taxi operators from 
flying passengers in any area served by a 
government-certificated passenger heli 
opter line. Board staffers indicate a 
moditied regulation may be issued lat 
th ummer, but the Board hasn't con 
1dered it vet 

CAB attorneys staffers admit 
the Board’s regulation w not onh 
harsh but may have violated the Ad 


ministrative Procedure Act and the due 


proce of the Fifth Amendment. 

The 1 tion first p 1 by the 
Board wa Draft R ae 
t d tl to ot 


flight betw n ) 
certificated passenger copter lin 
P Areas Affected—A “pomt" is defined 
th tion wort oF 
p ft ] d or 
t 1 n t! i i within a 
f i t 
| 1 New ¥ Nir tart 
\ ll forbid 
eration ¢ t metro 
t N York f iorth 
B ¢ t f uth 
P 1, N. J., fo ta 1) 


tru f metropolitan Los An 


cles and Chicago, and ultimately 


RUGGED PROP 

This veteran Hamilton Standard prop now 
being used by Pan American Airways’ Pacific 
Alaska division has logged nearly 28,000 fly 
ing hours, with its retirement not yet in 
sight. It is shown here with W. H. Eubank, 
foreman of the division's propeller shop, 
who believes the blades are good for another 
20,000 hr. 


bly all major industrial and com 


proba 
mercial areas of the nation as copters 
ome into their own 

Phe Board issued part of the regula 


tion to protect the copter lines from 
competion The the that these 
heavily, subsidized pt perations are 
experiments in the publ nterest and 

ist b protect if m npetition 
trom. tixed-wing perator n order to 
hold the ypte perato ubsidv to a 


Wil 


SHORTLINES 


P Air Transport Assn. members’ Air 
Cargo, Inc. has publis! 11 | 


tariit 


\ f crs in 
fund tation tter led more 
than th t iS man itributions 

lett thout th 
> American Airlines ha ied a lease 
purcha wreement with tl Massa 
husetts Aiport Manag nt Board, 
vhich will built a $2.5 n hangar 
t Logan Airport, Boston. Commis 

ner McGrath savs h ground 
be I ken “bef t ww falls 


> Braniff Airways predicts Latin Amer 


t tl n Increase 


P Delta Air Lines urges CAB to ap 


pro it vith C&S «Tore 
th Conva d tarting 
this Octol nce more than $1] 
million could be saved on spare parts 


Viger Line is agam making 


Mexi- 


blying 


contract flights deporting legal 


can immigrants tor th 
ind Naturalization Servi 
airlift cost is estimated n 


a month 


P International Civil Aviation Organi- 
zation hh oted a 1953 budget of 


© Lake Central Airlines has a tem 
porary annual mail rate increase of 
$230,800 granted by CAB effective 
Jan. 1, this vear, to prevent impairment 


of working capital during the Board's 


investigation of alleged financial irregu 
larit by the management 
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we AND THE MEN WHO PROVED THEM 


COMBAT PROOF OF NAVY DEVELOPMENT STARTED IN 1945... .. . . . BATTLE RESULTS THAT 


CONFIRMED THE NAVY'S FIRST FLIGHT TEST CONCLUSION IN 1947 THE 1951 - 1952 


OF GOOD NAVY PLANNING 


y 
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n 
o 
| 
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REINFORCED 
FIBERGLAS* 
PANELS 


Type III Backing Board can now 
be used to replace heavier 
board thereby effecting sub- 
stantial savings in weight. 


Standard size is 42" x 96" but 
sizes up to 48” x 108” are 
available on special order. 
Types I and II Backing Board 
are also carried in stock. 


Fiberglas cloth and mat in any 
thickness up to 12“ furnished 
for cargo and passenger cabin 
liner. 

*T.M. Reg. OCFCorp. 


Send For 
Brochure 


REINFORCED PLASTICS CORP. 
TWO SOUTH 13th STREET 
LINDENHURST, L.1., N. ¥. 


Associated Companies 
STRUX CORPORATION 
AIRCRAFT SPECIALTIES CO., INC. 
Hicksville, L.1., N.Y. 
ALLIED PRODUCTS ENGINEERING CO. 
Los Angeles 43, Calif. 
REGAL PLASTIC COMPANY 
Kansas City 6, Missouri 


GLADWIN PLASTICS, INC. 
Atlanta 3, Georgia 


Los 


Angeles Airways has its second 
10-passenger $-55 helicopter, delivered 
from Sikorsk The first crashed last 


winter 


| ® Mid-Continent Airlines’ directors have 


ipproved the merger agreement with 
Bramitt. It goes to stockholders next 
CAB approval thereafter expected, 
if two-thirds of the stockholders okay 
the deal 


P Military Air Transport Service will 
replace DC-4s with DC-6As in two 
Atlantic division quadrons this year 


P New York Airways is negotiating 
with Sikorsky for 10-passenger $-55 
copters. Although Sikorsky is loaded 
with mulitary orders, it testified in the 
Wiggins Airways certificate renewal 
case that room might be found for 
meeting additional civil orders 


> Northwest Airlines’ May load factor 


of 6f compares with 61% a year 
ago; revenue passenger miles increased 
l¢ to 58,634,697 


> Oakland Board of Port Commission- 
ets has asked CAB permission to inter 
vene the nonscheduled airline 
investigation in favor of the irregular 
carriers—two of which employ 3,350 
persons at Oakland Airport with pay 


ENGINEERS 


DESIGNERS 


for 


PRELIMINARY 
DESIGN 


Supersonic Aircraft 


and 


Guided Missiles 


for a 
Leading Eastern Aircraft 
Company 


Minimum of 4 or 5 years applicable 
experience necessary for these challeng- 
ing assignments. Write 
P-4658, Aviat n Weeh 
W. 42 St., New York 26, N. ¥ 


roll of $14.5 millon Claims over 


100 railroads have joined the scheduled 
lirlines in a fight against the 50-odd 


nonskeds in the case 


> Pan American World Airways’ At 


lantic division temporary mail rate has 
been cut about $1.45 1) by CAB 
tarting Apr. 1, this vear pending de 
cision of a final rat PanAm’s “break 
even” mail pay need for this division 
f car ending M 30 was $12,270, 
#07; it will be less th ir, the Board 
predicts Company quotes an ap 
praisal by the American Institute of 
Management that the PanAm’'s chief 
problem is lack of a domestic route 
linking New York and Miami bas 
and operations 

© Robinson Airlines has withdrawn its 


joint application with Met 
Commuting for a N. Y. copter certifi- 
cate, and the Board has dismissed the 
cast New York <Airwar certificate 


now appears undisputed 


ypolitan Ait 


P Swissair reports first quarter traffic 
mcreases OVCT a VCaT ag is 20 more 
passengers, 20) more cargo and 


more mail 


> Trans-Canada Air Lines this month 
flew its five millionth passenger since 
1939 


> Transocean Air Lines reports almost 

11 million miles flown for MIATS the 
first 21 months of the Korea iT 
returning 7,112 litter patients, 3 
military passeng¢ ind 9,960,095 Tb 
military cargo in 673 flights between 
I'ravis Calif., and Tokyo, Japan 


P Trans World Airlines reports pas 
senger capacity this September will be 
up 43% over a vear ago to 242 million 
scat miles a month Company 
may get considerable financing aid and 
land contribution from the Kansas 


Citv, Kan.. Board of Public Utilities 
for éxpanding the TWA overhaul bas 
it Fairfax Airport Company will 
consolidate all N. Y. executive offices 
next spring in a new office building 


it 380 Madison Ay 


> United Air Lines reports a 40 in 
creasc in cargo capacity this summer 
over last with daik of 558,000 


ton-miles 


capacity 


> Western Air Lines has OADR ma- 
terials priority to build quarter- 
million-dollar hangar at Seattle-Tacoma 
Airport 


> Wisconsin Central Airlines has con- 
tracted with Rav and Rav, of Wash- 
ington, D. C., for an economic and 
engineering survey of WCA operations 
and orgamzation 
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UNDISPLAYED RATE 
$1.50 a line, minimum 3 lines. To figure 
advance paymert count 5 average words 
as a line. 

POSITION WANTED 6 INDIVIDUAL SELL 
ING OPPORTUNITY undisplayed adver. 
tising rate is one-half of above rate, pay 
able in advance. 


NEW ADVERTISEMENTS: Address 330 W. 42 


INFORMATION 
BOX NUMBERS count | line additional in 
undisplayed ads 


DISPLAYED RA... 


The advertising rate is $15.65 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 


request 


DISCOUNT OF 10%, if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads. 


St, NW Y. 36, N. Y., for July 14th 


AN ADVERTISING INCH is measured ’» 
inch vertically on one column, 3 columns 
30 inches to a page 


issue closing July 2nd A.W 


HELICOPTER TEST 
PILOTS 


FOR EXPERIMENTAL 
TESTING 


Must be thoroughly qualified to carry 
out all types of HELICOPTER flight tast- 
ing. Minimum of 500 hours of HELI- 
COPTER flight time required, preferably 
in experimental flying. Familiarity with 
CAA and armed-service test work de 
skable. 


These positions are with an established 
rapidly-growing helicopter manufacturer 
offering attractive salaries and benefits. 
Our test pilots acre aware of this ad. 
Send full details of experience and per- 
sepa! data to 


HELICOPTER TkST PILOT 


P-4188, Aviation Week 


330 W. 42 St., New York 36, N. Y. 


ment for qualified men 


Plant Engineers 


OPPORTUNITIES 


Expanding C-119 and C-123 Aircraft Program at 
Willow Run offers fine opportunities and steady employ- 


© A and E Mechanics—Licensed 
© Tool and Die Engineers 
© Industrial Engineers 


® Time Study Engineers 
® Tool and Die Designers 


KAISER-FRAZER CORPORATION 


Willow Run (near Detroit), Michigan 


OPENING FOR 
AIRCRAFT METALLURGY 
SUPERVISOR 


Must hove experience in ferrous and nonferrous metallurgy in aircraft metal 
lurgical processes and materials. This includes X-ray and X-ray diffraction 
Midwest location. Please include full education and experience background 


data with first letter 


CANADIAN 
AGENCIES 
WANTED 


Canadian company, with excellent 
references and record, and widely 
known in the aviation field in 
Canada, would accept agencies 
for exclusive distribution of ap- 
propriate aircraft products and 
accessories. 


THE BABB COMPANY (Canada) Limited 
Trans-Atlantic Building 
Montreal Airport 


Dorval, Quebec 


SALES & CONTRACTS 
ENGINEERS 


PRODUCTION DESIGN 
ENGINEERS 


We have openings in Contracts Dept. 
for men with Engineering background 
and sales experience. Our Engineering 
Dept. has openings for men with pro 
duction design experience in aircraft 6 
missile airframes or rockets. Smal 
panding company. Overtime work 
schedule. Send full details of experience 
and educational background to 


EAST COAST 
AERONAUTICS, INC. 


896 So. Columbus Ave. 
Mt. Vernon, N. Y. | 


Excellent Opportunities 


Aeronautical Engineers 
Aerodynamicists 
Standard & Design Engineers 


The Aeromechanics Section of Raytheon's 
Missile and Radar Division has responsible 
positions open for engineers with experi- 
ence in these fields either on high 
speed aircraft or missiles. Excellent work- 
ing conditions . salaries commensurate 
with abilities and experience per- 
sonal interviews arranged for Waltham or 
elsewhere. 

Submit confidential resume of education 
and experience to 


RAYTHEON MANUFACTURING COMPANY 
190 Willow Street Waltham, Mass. 
in Boston Area) 
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SPECIAL OPPORTUNITIES FOR 


SENIOR ENGINEERS 


r in cool, cl 


specia 
Electrical Design 
Mechanical Design 
Structural Design 
Structures 

Weights 


Servo-mechanisms 
Aerodynamics 
Thermodynamics 
Operation Analysis 
System Analysis 


Generous travel allowances to those accepted 
For tree brochure, write Mr H. T. Br ks 


Engineering Dept. 200 


CONVAIR 


IN BEAUTIFUL 


SAN DIEGO 


3302 PACIFIC HIWAY 
SAN DIEGO 12, CALIFORNIA 


TRANSONICS 
SUPERSONICS 
HYPERSONICS 


Unusual opportunities for en- 
gineering specialists to asso- 
ciate with established firm in 
design and. development of 
world’s largest high speed test 
facilities. 

Transfers to Operational Po- 
sitions Optional at Later Date 
as Construction Progresses and 
Facilities are Completed. 

Positions Also Available for 
Mechanical, Electrical, Instru- 
mentation, and Structural En- 
gineers. 


SVERDRUP & PARCEL, INC. 


Consulting Engineers 
915 Olive, St. Louis 1, Missouri 


ENGINEERS! 
New Aircraft Projects 
RYAN 


SAN DIEGO 
OPENINGS FOR 
AERODYNAMICISTS 
DESIGNERS 
e STRESS ANALYSTS 
DRAFTSMEN 
Work will be on new Ryan 
aircraft projects 
Replies to Director of 
Engineering will be held 
in strict confidence. 


RYAN 


AERONAUTICAL COMPANY 


San Diego 12, California 


DEVELOPMENT ENGINEER 


AVIATION ENGINE AND 
FLIGHT TYPE INSTRUMENTS 


Staff position open to well qualified engineer for 
development of electro-mechanically operated air- 
craft instruments. Engineering degree plus ex- 
perience in this field a prerequisite. 

Fine opportunity to grow with a young, progressive 
organization, directed by an alert engineering 
management and ownership 


Send complete resume to: Personnel Manager 


34-56 58th St. Woodside, N. Y. 
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SCIENTISTS 
ENGINEERS... 


Responsible Positions Now Open 
In Technical Development and 
Production of 


SOLID +PROPELLANTS 
AND ROCKET UNITS 


Opportunity for those with ex- 
perience in chemistry, quality 
control, processing or unit de- 
sign of solid propellant manu- 
facture. 


LONG RANGE PROGRAM 


Submit complete resume of your 
education and past experience. 
All replies held strictly confi- 
dential 

Industrial Relations Manager 


Reseerch and Development 
Department 


PHILLIPS 


PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 


AVIATION WEEK, June 30, 1952 


SEARCHLIGHT SECTION 


ENGINEERS 


CHALLENGE AND CAREERS 
FOR 


ENGINEERS and SCIENTISTS 


GOODYEAR AIRCRAFT CORPORATION 
RUNS THE GAMUT OF PROJECTS 


Navy blimp and the most odvanced jet fighter, commercial amphibians and helicopters, 
guided missiles and radar screens, electronic computers, tow torgets, convertiplanes, 
gun mounts, fuel tanks, wheels and brakes, and stratosphere balloons are on the 
board or in the production shops of 


Goodyear Aircraft Corporation 


Careers are being built on the solid foundation of 
Goodyear Aircraft Corporation 
a subsidiary of 
The Goodyear Tire and Rubber Company 


ENGINEERS 
AERONAUTICAL ELECTRONICS 
MECHANICAL ciViL 
ELECTRICAL INDUSTRIAL 
AERO DYNAMICISTS PHYSICISTS 


NEEDED TO WORK OK 


RESEARCH DESIGN DEVELOPMENT 


NEEDED ALSO ARE 
TOOL DESIGNERS 
PLANT ENGINEERS 


METALLURGISTS 
HEATING & VENTILATING ENGINEERS 


TOOL PROCESSORS TOOL PLANNERS 


1 4 


G.A.C. offers a planned educational advancement pregram app te experi 
undergraduates as well as te groducte engineers who are experienced or inexperienced 
in the aeronastical field. 


Salory positions with bonus for extended work week. Free insurance, liberal vecetion 
plan and other benefits are available. 


Prompt and serious consideration will be given your inquiries addressed te: 
Mr. C. G. Jones, Salary Personnel Department 


GOOD*s YEAR 
AIRCRAFT CORPORATION 


AKRON 15, OHIO 


be 
AIRCRAFT 4 

| 
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SEARCHLIGHT SECTION 


MARTIN 


Offers the Greatest 


Diversity of Projects 
to 


Aerodynamics 
Structures and 
Electro-mechanical 
Design Engineers 
Draftsmen 


Martin has the greatest diversity of 
projects of any aircraft company in the 
East. Offers greater Opportunities for 
devel t, career positi for quali- 
fied engineers. Submit strictly confiden- 
tial lining qualifications in 
detail. Personal interviews arranged. 


THE GLENN L. MARTIN CO. 


Personne! Dept.—Baltimore 3, Md. 


POWERPLANT 
INSTALLATION DESIGNERS 


Responsible for the design and analysis 
of powerplant installations 


in HELICOPTERS 


Applicants should be engineering gradu- 
ates with 6-8 years experience in the de- 
sign of complete aircraft power packages 
and related structural and mechanical 
components 


Must be thoroughly familiar with cooling 
carburetion and lubrication systems with 
proper respect for such problems as ac- 
cessibility, weight, etc. Experience with 
turbine installations highly desirable 


Send detailed resume to 


M. TYNAN 


Administration Engineer 


KAMAN AIRCRAFT CORPORATION 


Windsor Locks, Connecticut 


WANTED—HAM. STD. PROPS 
12040-211 Propeiler tubs 
12040-211- nplete Propeller Assys 


AN5773- 1A Engine 
New or Overt ié rial OK 
Phone Wire or 
COLLINS ENGINEERING COMPAN Y 
9050 Washington ~ Culver City, Calif 
TExas 0-481) 


ENGINEERS 


Our military airframe design program 
offers excellent opportunity to engineers 
with airframe experience. We have 
openings in structures, layout and de | | 
tail. Small expanding pany. Over. | | 
time work schedule. 


ANDERSON, GREENWOOD & CO. 


Houston 17, Texas 


Municipal Airport 


WORTH WAITING FOR: 


LOCKHEED PV-| 
Speed 260 mph (T.A.S.) - Range 1500 Mi. 


We have several PV-1 Venturas thot are 
ready for immediate fly-away. They ore now 
unconverted. One aircraft has only 440 hrs. 
since new—other has 1100 hrs. These ore 
in unusually fine condition. Will stand rigid 
inspection. AVAILABLE IMMEDIATELY 

These Ships may be inspected 

at Fort Wayne, Baer Field 


Call or Write 


LEEWARD AERONAUTICAL 
Fort Wayne, Ind. Ph. H-2145 


Bor Address to office nearest you 
NEW YORK: 330 W. 42nd Bt. (36) | 
CHICAGO 20 N. Michigan Ave. 

SAN FRANCISCO: 68 Post 


POSITIONS VACANT 


rn municipal 
and 


WANTED for mode 


1s and ex 


nel 
POSITIONS WANTED 
engine, Fligh 


FOR SALE 


Bonanza C-35, 


Executive Twin Cessna 


$47,500.00 


buys corporation owned 
BEECH — D-18-S 


Hydromatic Propellers 

2 Spare NTSO Engines 

Executive Interior 

Just Relicensed—Excellent Condition 
Never damaged—80 gal. nose tank 


FS-4622, Aviation Week 


> W. 42 Bt w York 36, N. ¥ 


“The best book for learning!” 
D.C. POWER SYSTEMS 


FOR AIRCRAFT 
and H. J. Finisee 
206 $5.00 


Read ic 10 days Write te 
JOHN WILEY & =. 


Ave, 


| C47A PARTS CATALOGS 
Hlustrated 

T.0. ANOI—400NC-4B 

$12.50 

3 New, cash with order, please—shipped postpaid 
HARDWICK AIRCRAFT 

East L. A. Airport L. A. 22, Calif. 


NEW OXYGEN EQUIPMENT 
CAA Overhaul Facilities 
Wr yeen 


Aero & Breathing Co. 


los Angeles International Airport 
LOS ANGELES 45, CALIF 


1ipment 


HANGARS 
FOR SALE 
All Stee! packaged for shipment cape 
2 sizes: 194° x 200'—148’ x 
Immediate Delivery—We erect 


ANDERSON AIRCRAFT CORPORATION 


1700 Sawtelle Bivd., Los Angetes 25, California 
Bradshaw 2.1242 Arizona 3-268i 


“FOR SALE” 
Runway Lighting Transformers 
UNUSED—SURPLUS 


Series Multiple 100 watt 6.6 Primary amperes type | 
FREELAND PRODUCTS CO. 
700 Dryades St. New Orleans, La. 


AIRCRAFT PRODUCTION 
MACHINERY 


AIR TOOLS * ROUTERS 
MAGNMAFLUXES 


MONTGOMERY ENGINEERING CO. 


14195 Ave Oetroit Michigan 


040 


1952 
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| AC SPARK PLUG 
DIVISION 
of 
GENERAL MOTORS 
CORPORATION 
PRECISION INSTRUMENT PLANT 


Positions now available for highest 
coliber personnel in the field of 
airborne automatic, electro-me- 
chanical contro! equipment 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
ELECTRONIC DESIGNERS 
MECHANICAL DESIGNERS 


New and expanding division of an estab- 
lished firm with 20 years of successful 
experience in the instrument field. Work 
involved deals with the manufacture and 
development of highly complex equipment 
of the most advanced type 


Write or Apply 
AC Spark Plug Division 


GENERAL MOTORS CORPORATION 


1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 


KAMAN AIRCRAFT'S 
entrance into the field of ELEC- 
TRONIC DEVICES for HELICOP- 
TER use has created an immediate 
need for 


RADIO ENGINEERS 


Minimum of 5 years experience in 
the design and development of 
high frequency FM transmitters 
and receivers. Engineering gradu- 
ates with advanced degrees pre- 
ferred. 


RADIO and ELECTRONIC 
TECHNICIANS 


3 to 5 years experience in the 
construction testing and opera- 
tion of high frequency FM trans- 
mitters and receivers. Engineering 
graduates preferred. 


ELECTRO-MECHANICAL 
TECHNICIANS 


3 to 5 years experience in aircroft 
servo-control systems. Engineering 
graduates preferred. 


Please send detailed resume to 


W. M. TYNAN 


Administrative Engineer 
Department A 
KAMAN AIRCRAFT CORPORATION 
WINDSOR LOCKS, CONNECTICUT 
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ELECTRICAL 
stTRUCTURES 


ween 
AERODYNAMICS 

TOOL DESIGN 


engineers! 


it will PAY YOU to check 
the positions now open at 


Geech CGircraft 
CORPORATION 


HERE ARE THE ADVANTAGES: 


Working Advantages 
Top pay rates. Five and one-half day week. Liberal vacation 
policy and sick leave. Excellent opportunity for advancement. 
Wide variety of products. Varied assignments — each engineer 
is an individual and can do original work. Long-range work 
schedule 


Living Advantages 
Small-town atmosphere with city advantages. Unsurpassed , 
school system — kindergarten through university. Top-ranking 
university school of aeronautics offers night classes for profes- 
sional advancement or completion of engineering degree Varied 
but not extreme climate. Many facilities for recreation and 


entertainment. Live within a 20-minute drive of work 


SEND THIS COUPON NOW! OR MAKE APPLICATION 
GIVING FULL RESUME OF YOUR QUALIFICATIONS 
Personnel Department 


BEECH AIRCRAFT CORPORATION 
9709 EAST CENTRAL, WICHITA, KANSAS 


PLEASE SEND ME COMPLETE INFORMATION AND BEECHCRAFT APPLICATION FORM 
NAME 
ADDRESS 

CITY 

OCCUPATION 


| AM INTERESTED IN THE FOLLOWING ENGINEERING POSITION 
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price $3150.00 


These engines are 00:00 time since C.A.A. 
approved overhaul and have had ACES 
C.A.A. approved outside in lubrication 
system blower to thrust plates incorporated. 
They have also been block tested in our 
modern test cells and have been prepared 
for long term storage. 


C.A.A. APPROVED OVERHAULS 
@ R 1340-AN-1 exchange only 
@ R-1830-92 $2,700.00 


ALL WORK AND ENGINE SALES CARRY OUR 100 h WARRANTY AGS. 
AIR CARRIER ENGINE SERVICE Inc. 
C.A A. Approved intl. Airport Branch 


Repair Station No. 3604 P. O. Box 236, Miami 48, Florida “tp 
Cable “ACENGSER” ENGINE 


INSTRUMENTS 


Authorized Factory Sales 
and Service 


for 


* Eclipse—Pioneer 
* Kollsman 


*U. S. Gauge 


C.A.A. Approved Repair Station 
#3564 


Contrectors to U. S. Air Force 


if the 


WiIR® WRITE 


INSTRUMENT ASSOCIATES 


Telephone: Great Neck 4-1147 
363 Great Neck Road, Great Neck, N. Y. 
Telegraph: WUX Great Neck, N. Y. 


PBY5A Specialists 


Complete Overhaul & Maintenance 
of All Types of Aircraft 
We have 20 complete PBYS5A Aircraft 
Prices starting at $25,000.00 each 


Southern California Aircraft Corp. 


Box 433 Ph: Ontario 6-3871 Ontario, Calif. 


PRATT & WHITNEY ENGINES 


R 2000-7 


Ready for Immediate Delivery 


Engine time 00:00 since overhaul by 
Pacific Airmotive Corp., Burbank. 


Modified to latest airline specifications, 
complete with carb 

and harnesses. Preserved ra tone time 
storage. 


Also 83696 and 78105 cylinders, plus 
selected R2000 parts. 


P. D. SMITH 
AIRCRAFT ENGINE PARTS 


10901 SHERMAN WAY 
SUN VALLEY, CALIF. 


NEW 2800-8 FRONT CYLINDERS 


WITH VALVES, SPRINGS, ROCKER 
ARMS & COVERS. $60.00 each. 
We can furnish almost any used, CAA certified 
parts for above engine 
MIAMI AIRCRAFT & ENGINE SALES 
P.O. Box 24 Miami Springs, Florida 


EXECUTIVE BOEING!! P & W LODESTAR 


WHAT OTHER EXECUTIVE Sperry A-12 Auto Pilot with 


AIRCRAFT WILL DO THIS JOB!! A . 
utomatic Appr | 
Gary te Pam: N60100—very plush executive interior in- 
This aircratt is fully converted ready cluding deluxe lavatory, 6 chairs, divan, 
to go anywhere in the world. Only desk, hot cups, folding table, deicer boots, 
1350 hrs. since new on airframe E anti-icing, Collins Glide Slope Receiver. 
THIS IS THE AIRPLANE YOU HAVE BEEN beautiful paint job—white and gray, 1600 
LOOKING FOR! total b 
Wire er Call ota. ours on dirirame, new engines. 


LEEWARD AERONAUTICAL 
Fort Wayne, Ind. Miami, PAGE AIRWAYS, INC. 
Ph. H-2145 - Ph. 91218 Rochester Airport Rochester, N. Y. 


1—DOUGLAS DC-3 
(Now receiving complete overhaul prior to medifi 
cation. Can finish to customer's specifications.) 
1—EXECUTIVE LOCKHEED LODESTAR 
(Now receiving complete overhaul prior to mod 
cation. Can Anish specifications. ) 


STONNELL ‘HOLLADAY 
National Airport Washington, BD. C 
Phone STerling 575 


FOR SALE 
10 Aeronca Champions 
All Licensed—Hangared $495.00 to $595.00 
1 3-Place Lounge for DI8S Beech 


AERO- WAYS, INC. 
Cleveland Airport leveland 11, Ohio 


AVIATION WEEK, June 30, 1952 


SEARCHLIGHT SECTION 
4 
300 5 
Cur stoct n one 
a4 MMEDIATE DELIVERY 
ae 
' 
4 7; 
} — : ae \3 
| 
* 
78 
vA 


SEARCHLIGHT SECTION 


IMPORTANT! Many items in this group have not been listed in previous ads! 


43 PIECES 


ENGINE QUICK 
CHANGE UNITS 
APPLICABLE TO 
GRUMMAN FM-1 
AIRCRAFT. COM- 
PLETE WITH AC- 
CESSORIES 


One of America’s largest stocks of UNUSED 


TURRET PARTS 
Manufactured by or for 
General Electric 
Control units—grips—motors 
Amplidynes, etc. 


AIRCRAFT PARTS 


We own and offer all parts listed —plus many thousands more — stocked in our Baltimore warehouse! 


500 LBS 
lichrome Alloy Wire .0031 
enameled Manufactured by 

Driver—Hoarris Co 


750 OXYGEN and CO. CYLINDERS 


Various Sizes—Shatter Proof 
High pressure—with volves 


46 WHEELS 
12.50 x 16 


1 CARLOAD 


Miscellaneous Engine Parts 
for RANGER V-770 


d by Goodrich 


2000 OIL COOLER 
ASSEMBLES W/VALVES 


From 5” to 16” diameter 
Manufactured by Harrison Radiator Co. 
and United Aircraft Products 


HUGE STOCKS OF ALL 
TYPES AN HARDWARE 
NEW — UNUSED. WRITE 
FOR DETAILED LISTINGS. 


MISCELLANEOUS COMPONENTS 


CARBURETORS! 
MAGNETOS! 
SPARK PLUGS! 


Part. No. 
PD12K10 


Quyantity 
247 


Description 
Stromberg injection 
arburetor 


19 1375F 
407 SFOLN-2 


Holley carburetor 
Bendix Scintille 
Magneto 


Bendix Scintille 


(manufecturer's Magneto 


Spark Plug (Aero) 
Bendix Scintille 
Spark Plug 


SPECIAL GROUP! 


Ideal for tear-down for parts 
Quantity § Part No. Description 
328 «=©PD12K10 «Stromberg injection 


lon 
236 PR48-A1 Stromberg carburetor 


PRATT AND WHITNEY 

AIRCRAFT ENGINE PARTS 
Quantity Part. No. Description 
Bearing 
Flange 
Follower 
Blower Ass'y 
Shaft 


48350-D 
84083 
84084 
84085 


Crankcase Ass'y 
Cylinder 
Cylinder 
Cylinder 


MFO-713-15A 
TFD 8600 
07818 
AN4014 
1H260-K & KA 


Lewis Eng 
Lewis Eng 
Lewis Eng 
Lewis Eng 


727TY73Z2 
727TY74Z2 
2227-11D-3A 
SBA?5DJ4B 
RDB2220 
P4CA2A 

A-9 (94-32296 
RS-2 


2 

§$-841 (94-32253 
AN6203-3 
13018-A 
K14949€ 
EYLC-9334 


Jack & Heinz 
Electronic Labs 
Bendix 

Bendix 


Stewart- Warner 

Stewart. Warner 

Adel 

Eclipse 

Cutler Hammer 


Minn Honeywell! 


CO? Mfg. Co 
Americen Gas 
Accumulator C 


% Send us your material lists for screening! 


Descriptior 
Brass (Valve #U4785) O} 
Aluminum Oil Cooler 
Hydraulic Pump 
Fuel Booster Pursp 
Anti-icer Pump 
Wobble (D-3) Pump 
Hydraulic Pump 
Wheel & Flap Position Indicator 
Wheel & Flap Position Indicator 
Cyl. Head Temp. Geuse 
Temperature Ind 
Temperature Ind 
Temperature Ind 
Tempereture Ind 
Ait Temp. tnd 
Tempereture Ind 
Temperature Ind 
Tempereture Ind 
Lett Wing Anti-icing 
Right Wine Anti-icing 
Tail Anti-icing 
Dual Techometer 
DC Motor (44 HP 
DC Motor 
Primer 
Ignition Switch 
Ignition Switch 
Selector Box 
Starter Motor 
Bos 
Accumuletor 10°-1500 PSI 
Interphone Box 
Windshield Wiper Kit 
Control 
Amplifier 
Gasoline Filter 
Oil Separator 
Generator (NEA -3A 
Detector 
Horn 
Heater 
Heater (200000 BTU 
Lock Valve 
Transformer 
Relay (B-12 
Ornygen Reguletor 
Air Ram Switch 
Transformer 
Transformer 
Fire Detector 


Cooler 


> Time Delay Reley 


WRITE—WIRE—PHONE 


COMMERCIAL SURPLUS SALES CO. 


4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 


TELEPHONE: CURTIS 3300 
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Quanvity Part No. 
45 AN4103-2 Clifford 
38 18597 A rvearch 
120 Vickers ay. 
125 Adel 
250 Erie Meter 
AN9S11) 12 47899 
42 SFSRN-12 90 47893 
1 76B4 Lewis Eng 4 
85 Weston 
88 Weston \ 
83 Weston 
$0 Holtrer Cabot Cab 
115 Porker 
70 Scintille 
450 Nasco 
90 
492 
140 Marquette 
188 Barber-Colman 
1 12086-1 Eclipse 
174 450-0 Skinner Bote. 
250 558-1A Eclipse 
100 16-34 Eclipse 
37 117-47 Edison 
89 318 Edwards 
20 7194 F 
230 921-8 
75 48363 Shalt 85 12924-9 
56 48392 Sump 80 
390 48.461 Gear 6041111 46A 
78 76236 Geer 22 0653-D 
113 84487 Housing 33 OW47 Ec 
77 845910 Nose Housing "1 DW33 E 
200 65 ASDC? Ae 
200 
200 
Lay 
79 3} 
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Minimums Confusing, Not Amusing 


e Landing minimums for a scheduled airline at Chicago Midway Airport 
ire 300-ft. ceiling and 3-mi. visibilitv. This applies to a straight-in ILS 
landing on Runway 13 Right only and when bi ith glide path and localizer 
ire received properly If the glide path s inoperative the minimums 
become 300 and 1, or 400 and 4 
e*Straight in” means a tum of not more than 30 deg. If one must 
circle, the minimums are 500 and | during the day and 500-14 at night. 
These are for a Convair; if the plane is a DC-4 or DC-6 then 500-14 
applies at all times. The glide path is not ees for these figures. 
e If Chicago is being used as an alternate airport, the ILS minimum 
600-2 
e A direction finder approach, using the outer and middle homing sta- 
tions, has slightly different limits. The straight-in minimum is 400-1, 
all aircraft, but on both Runways 13 Right and 13 Left, and alternate 
limits now become 800-2 
e@ On the standard range approach straight in now means, in iddition to 
the 13 runwavs, Runwavs 18 Right and Left. And the minimum changes 
to 500-1, with alternate limits at SO0-2 
e For the Kedzie D/F approach straight in, Runways 31L and 31R 
have a 400-1 limit. Day and night circling for the Convair is 500-1 and 
500-14 respectively; DC-4 and DC-6 is 500-14 at all times. 
e On GCA, all aircraft, day and night, minimum is 300-3. This applies 
only to 13R. For Runways 22R and L, Convair day is 600-1, night 
600-14: DC-4 and -6 is 600 14 Runwavs 4, 9, 13, 18, 27, 31 and 36 
Convair day is 500-1, night 500-14; DC-4 and -6 is 500-14. 
e To all of the above minimums we can apply the “sliding scale.” This 
permits a reduction in visibility of 4 mi. for each 100-ft. increase in 
ceiling down to 1 mi. for DC-6, DC-6B and Convair, and down to 3-mi. 
visibility for DC-4 and DC-6 cargo flights. Applying this to a standard 
range circling approach for the Convair, for instance, yields figures of 
600-12, 700-14, 800-14 and 900-1. 
e The ILS sliding scale permits a }-mi. reduction in visibility for each 
100-ft. increase in ceiling down to 4 mi. But this does not apply to the 
ILS minimums when shown as 300-1 and 400-3 
e Cargo flights have special minimums. Circling is permitted with 100 
ft. less ceiling and 4 mi. less visibility than required for four-engine pas- 
senger flights except straight in which allows only a }-mi. reduction in 
visibilities. There is another exception in the case of ILS at 300-3. 
Here lower limits may not be used unless GCA is working and is used. 
e If the weather results from reduced local visibilities (smoke, ground 
fog, etc.), we can skip all of the foregoing for now landings may be mad« 
with 4-mi. visibility That is prov ided there is at least a 1,500-ft. ceil 
ing and the aircraft can be kept aligned with the | runway throughout the 
approach 
@ Alternate minimums also vary. If the basic limit is 600-2, this permits 
use of 700-14 or 800-1; and 800-2 allows 900-14 and 1000-1 to be used 
(except at certain airports where this is prohibited) 
e The pilot has onlv to consider his legal gr weight and cross- and 
down-wind "og hor for each runway plu few other routine items 
to arrive at his legal landing limit 
@ Now let's see, a it are the landing minimums at Chicago? 
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P. O. Box 6087 


LIMITED 


REQUIRES 


ENGINEERS 


DESIGN ENGINEERS 
AERODYNAMICISTS 
STRESS ANALYSTS 
DYNAMICS ENGINEERS 
SENIOR DRAFTSMEN 


WEIGHT ANALYSTS 


Positions are available for experienced aeronau- 
tical engineers and draftsmen for employment on 
long term design and development projects. 


Excellent opportunities for advancement in a 
rapidly expanding organization. 


Five day week 

Paid overtime 
Group Insurance benefits 

Semi-annual salary reviews 


Write giving resume of education and 


experience to 
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LIMITED 


Montreal, Que. 
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EDITORIAL 


Complexity Can Cost Us Freedom 


Is anything really being done to try to make airplanes 
simpler? And thus cheaper? | verything we hear indi 
cates the trend moves relentlessly on to evermore com- 
plexity 

\ leading industry engineer courageously discusses air 
craft complexity in public, and dares to say that corm 
plexity has sometimes interfered with performance and 
pilot safety. This is high heresy in technical circles. 

The courageous spokesman is E.. H. Heinemann, chief 
engineer of Douglas Aircraft Co.’s E.] Segundo division. 

He cites a few of the usual examples to illustrate the 
scope of a modern aircraft's requirements which never 
fail to awe us. The danger will be if these also awe 
the designers, manufacturers, the Air Force and Navy, 
until they view any simplification as impossible. 

Then there is also the valid explanation that our wav 
of life, unlike the Russians, assesses high priority to 
pilot comfort, reduced energy expenditure, and human 
life 

“There is no question about it.” Mr. Heinemann says 
deliberately, “the American military airplanes are in 
gencral the most complete and the best built in the 
world.” That is said every day. But then this engineer 
drops the block buster and commits the heresy: 

“Still, in many cases, they have contained so much 
equipment that their performance and availability have 
been reduced to a point where their primary purpose 
and tactical usefulness have suffered.” 

This statement is worth sober reflection 
disagree with this 

“Another way of expressing it might be to say that 
we are fighting a war with Cadillacs; whereas both 
World War IT and the present Korean incident have 
shown that our enemies tend to employ stripped-down 
‘hot rods.’” 

And. this: 

“Perhaps we are selling the pilot short. And it may 
well be that if we put our efforts into supplying air- 
craft with higher performance and less automatic or 
convenience features, the pilot-airplane team would be 
more effective.” 

It has long been a complaint that the bigger the 
government contracting agency becomes the more off 
cers there are to hang weight on a new airplane. What 
too few government buyers and engineers seem unable 
to grasp, however, are the implications of what Mr. 
Heinemann calls this growth factor 

“In the design of a current new model, if a 100-Ib 
item of equipment is added and the performance and 
strength are maintained, the gross weight will increase 
—not by the 100-Ib.—but by a factor of 10, or a total of 
1,000 Tb. Multiply this by the national average cost 
per pound gross weight of airplanes constructed—which 
is $40 or better—and you will see that each 100-Ib. 
equipment item added will finally cost the taxpayer 
$40,000 more per airplane if performance is maintained.” 

Mr. Heinemann also drops another verbal bomb that 
might well be preserved and quoted in large letters, 
framed, and hung in engineering schools. He says: 

“Complexity is not a sign of perfection. Engineers 


Even if you 


82 


are frequently lauded for the intricacy and complexity 
of their designs. ‘This is a grave error. True pertection 
is a matter of solving problems by avoiding them and 
applying the ingenuity to achieve simplification.” 

The Douglas engineer fully realizes that history shows 
battles are usually won by the side with modern w eapons 
in the greatest available numbers. He believes that with 
the production ability of this country we should be 
able to produce aircraft in superior numbers and in 
shorter time. 

“Still, it seems that with all our production capabilities 
we have disproportionate difficulties in supplying equip 
ment in the quantities and time needed. Progress 
during our lifetimes has certainly exceeded our fondest 
expectations. The future appears unlimited. However, 


there is still much to be done to design and develop 
equipment that will fit our budgets and_ timetables. 
Otherwise, we may lose the very thing we have been 
fighting for—the American way of life.” 

Is anything really being done to make airplanes 
simpler? And cheaper? 


Clear the Air on Kaiser 


Those hardy rumors about the Kaiser-Frazer cargo 
plane contract are to be recognized finally with a formal 
inquiry by the House Armed Services Committee. 

Circumstances that led so swiftly up to the contract 
inspired wild and wondrous reports at the time Gossip 
still insists that the decision to award Kaiser-Frazer this 
business was part of a high-level, beclouded “deal” by the 
Administration. 

An editorial on this page Dec. 25, 1950, after the 
decision had been made, wished Mr. Kaiser well, for the 
good of the country, but said “this situation bears close 
watching.” Apparently some influential members of the 
House of Representatives now agree. 

Kaiser-Frazer, the Air Force, the White House and the 
public should welcome an all-out airing of the facts in 
what has been too long a subject of suspicion, innuendo 
and insinuation. 


Upholding Civil Aviation’s Rights 

The Aircraft Owners & Pilots Assn. has been given 
insufficient recognition for the leading part it took in 
reversing the dictatorial action of some government 
authorities in converting U.S. civil aviation from statute 
to nautical miles, against civilian wishes. 

Far more important than the mere issue of knot con 
version is the preemptory manner in which the Civil 
Aeronautics Administrator and the Air Coordinating 
Committee sought to “ram the matter down the throats 
of all civil aviation over its objections,” as one AOPA 
official wrote us. 

As we have seen in so many other instances, we had 
here “government of the government, by the government 
and for the government,” AOPA points out. “More 
than ever before, civil aviation must keep its eves open 
and study with the greatest care any proposals or commit- 
ments made by the civil aviation agencies we normally 


should look to for help and guidance.” 
—Robert H. Wood. 
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LOCKHEED T-33 TRAINER POWERED BY ALLISON 
J33 TURBO-JET (Also F-80 Shooting Star) 


GRUMMAN FSF-3 PANTHER POWERED BY ALLISON 
NORTHROP F-89 SCORPION POWERED BY TWO ALLISON J33 TURBO-JET 
J35 TURBO-JETS WITH AFTERBURNERS 


REPUBLIC F-84 THUNDERJET POWERED BY ALLISON 
J35 TURBO-JET 


LOCKHEED F-94 ALL-WEATHER FIGHTER 
POWERED BY ALLISON J33 TURBO-JET WITH AFTERBURNER 


DOUGLAS A2D SKYSHARK POWERED BY ALLISON 
T40 TURBO-PROP 


NORTH AMERICAN XA2J-1 SAVAGE POWERED BY 


ALLISON T40 TURBO-PROP Around the world 


ALLISON JET ENGINES 


CONSOLIDATED P5Y FLYING BOAT POWERED BY h | d h 
FOUR ALLISON T40 TURBO-PROPS ave accumu ate more t an 


1,600,000 hours in the air 
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To the swift and strong will go the race for 
world air supremacy. That is why aluminum 
extrusions for our fighter jets have become a 


MIG Alley Must. 


We at Harvey are cooperating with the air- / 
craft industry in its never-ending search for bet- f 
ter and newer methods of applying aluminum ¥ 
extrusions to both military and commercial air- \ 
craft. Many manufacturers have benefited by % 
the recognized leadership of Harvey's staff of i 
metallurgists and research specialists. Those : 
who have failed to obtain answers elsewhere 
have come to Harvey for the successful solu- 
tion of their “impossible” problems. f, i 
/ ey gives you the advantage of completely 
Harvey produces aluminum extrusions imegrated operat origina 
tubing and related mill products in vente 
under rigid quality control that must precede t KIrusion prog 
DIVISION OF HARVEY MACHINE CO., INC | 
TORRANCE, CALIFORNIA 
BRANCH OFFICES IN PRINCIPAL CITIES dy 
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